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EXECUTIVE SUMMARY 

This document presents the results of Exxon Mobil's Sable Offshore Energy Project (SOEP) Tier I EEM 

Program which focuses on the activities at the Venture, Thebaud and North Triumph Gas Fields between 

June 1998 to July 2002. The discharge of drilling cuttings, containing the synthetic-base mud NovaPlus, 

to the sea ceased as of December 31, 1999. Water-based mud is discharged overboard during periodic 

drilling of new wells. The EEM survey undertaken in 2002 continued to evaluate recovery and periodic 

exposure of the benthos to the discharge of drill waste into the marine environment. 

The environmental attributes chosen for the Offshore EEM Program were based on valued ecosystem 

components (VECs) identified during the EIS process and attributes identified by Sable Offshore 

Environmental Effects Monitoring Advisory Group (SEEMAG) and the EEM study team. The study 

attributes include sediment chemistry, sediment toxicity, benthic habitat and communities, taint in 

shellfish, marine mammal behaviour, and seabird distribution. 

The extent of contamination by drill cuttings decreased to background concentrations at 250 m and 

beyond at the Venture field. Elevated petroleum hydrocarbons and barium were still present in 

sediments at distances of 250 m and 500 m in the direction of prevailing currents from the North 

Triumph and Thebaud platforms, but at concentrations significantly lower than immediately following 

drilling. Sediment toxicity on amphipods correlated with these findings. 

No significant effect on epifaunal communities was observed at any of the survey stations within the 

Venture, Thebaud or North Triumph fields. Statistically significant effects on abundance of a 

polychaete, ophuroid and amphipod species were found from post-drilling surveys. Only the amphipod 

species showed a directional effect along one axis. As there were no effects related to distance from the 

platform, the effects are likely the result of variability. No drill cutting pile was apparent at North 

Triumph from drilling of the single well. Video surveys around the platforms show an abundance of 

mussels, sea stars, sea cucumbers and crabs. 

Mussels collected from the Venture jacket leg contained a high level of interfering material resembling 

hydrocarbon distillation cut. No sensory evaluation was conducted on these mussels due to proximity to 

the platform. Jonah crab tissues in the legs and hepatopancreas collected adjacent to Thebaud and 

Venture contained hydrocarbon profile similar to NovaPlus drilling mud. Further testing with more 

samples will be conducted in 2003. 

The whales, dolphins and seal species observed from the platforms are those species which typically 

frequent the area. It is reasonable to assume that the marine mammals observed from Thebaud are 

within the acoustic range of the sound spectra radiating from the drilling and production activities. 
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Low incidence of dead birds and the high frequency of the surveys indicate that there are no large scale 

bird fatalities in the vicinity of the platforms. None of the oiled seabird carcasses found on Sable Island 

contained hydrocarbons traceable to the SOEP Tier 1 operations. 
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1.0 INTRODUCTION 

This document presents the results of ExxonMobil Canada Properties Limited (ExxonMobil) Sable 

Offshore Energy Project (SOEP) EEM work to date as of July 2002 and includes baseline and multiple 

EEM sampling events during and post-drilling. At the Venture field, one baseline, three drilling and 

four post-drilling surveys were conducted. At Thebaud, one baseline, two drilling and four post­

drilling surveys were conducted. At North Triumph two baseline, one drilling and four post-drilling 
surveys were conducted. 

As of December 31, 1999, ExxonMobil transported all synthetic-based cuttings to shore for treatment. 

Since then, drilling at Venture occurred between February 7 and May 11, 2001 and from May 12 to 

October 22, 2002. Water-based mud was used for the drilling and discharged overboard. Synthetic­
based mud was used below the top hole sections but the waste mud was skipped and shipped to shore. 

A well at South Venture was drilled from October 22, 2002 to January 22, 2003. Workover drilling was 
undertaken at a The baud well from September to November 2001. No discharges occurred as a result of 
that work. 

The EEM surveys for this year's studies examined the continued recovery phase of the marine benthos. 

Each field is fully under production; Venture and Thebaud platforms released produced water. 

Produced water from North Triumph is transported to the Thebaud production platform via the 18 inch 
interfield pipeline. 

1.1 EEM Design 

The objective of the EEM program is to test whether the effects of discharging drill wastes into the 

marine environment occur within the zones of influence predicted by the EIS. The goal of the EEM 

program is to assist decision-making by providing feedback to ExxonMobil, Canada - Nova Scotia 

Offshore Petroleum Board (CNSOPB), stakeholders, and the public. 

Environmental measurements are concentrated within the area of the platforms where meaningful 

changes are expected to occur and where the point source discharge is located. Selected attributes 

evaluated in the 2002 EEM program included sediment quality, benthic habitat and biota, shellfish taint 

and body burden, marine mammals, and seabirds. The assessment of produced water is on hold pending 

the production of sufficient quantity to study. At present, there are insufficient volumes of produced 

water generated to capture for evaluation of impacts. It is likely that no significant effects are 

attributable to produced water due to low volume and intermittent discharges. 
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The basic strategy of this monitoring design is to take environmental measurements at sufficient spatial 
coverage over the course of the drilling and production phases to determine drilling material deposition, 

movement, and fate/impact of discharged waste. The sampling program is based on a gradient to 

background grid design commonly used to monitor effects from offshore oil and gas developments. 

This sampling grid consists of major and minor axes with sampling conducted at specific points on these 

axes. The major axes align with the mean current and most probable storm path directions of drilling 

and production waste discharges, as predicted by modelling (MacLaren Plansearch Limited 1997 a,b). 

The monitoring program for the drilling areas was based on a radial design (Figure 1.1 ), with samples 

located at regular distances along axes extending away from the drill site, like spokes of a wheel. Major 
Axes 3 and 7 were aligned with the expected prevailing current direction. Major Axes 1 and 5 were 

placed at right angles to that direction. Minor Axes 2, 4, 6, 8 are oriented equidistant to the major axes. 

1.2 Objectives 

This EEM program involves the collection of repeated measurements of environmental variables to 

detect changes that are directly or indirectly attributable to drill and production waste discharges. The 
EEM program is undertaken with the following primary objectives: 

• to verify whether the effects of discharging drill and production wastes into the manne 

environment occur within the zones of influence predicted by the EIS; 

• to evaluate the effectiveness of mitigation and identify the need for improved or altered 
mitigation; 

• to provide an early warning ofundesirable change in the environment; and 

• to provide results to the CNSOPB, other regulatory authorities, stakeholders and public so that 

there can be informed decision making. 

1.3 Scope 

This report focuses on the EEM program of the Tier I development and includes the natural gas well 

fields at Venture, Thebaud and North Triumph. Drilling at Venture commenced on June 20, 1998, 

followed by development drilling at Thebaud on November 22, 1998. Drilling at the North Triumph gas 

field started in November 1999. The surveys undertaken in 2002 continued to investigate two main 

effects of the Tier I development: 

1) the recovery of the marine benthos from the discharge of drilling wastes, and 

2) effects from the periodic discharge ofwater-based mud from well development. 
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2.0 METHODOLOGIES 

The majority of the EEM sampling design focuses upon the seabed because sediments are the ultimate 

destination or sink for persistent chemicals in the marine environment from the release of drill fluids and 

cuttings. Particulates from drill wastes and produced water in the benthic boundary layer are also 

considered in the program. 

2.1 Sampling Design 

The sampling design and methodologies for the JWEL sampling program are described in detail in the 
baseline and drilling design report (JWEL 1998). 

Sediment Quality 

Sediment was collected using a Smith-Mcintyre grab sampler and analysed for barium, hydrocarbons 

and toxicity. Sediment samples were collected annually at all stations for each platform. 

Benthic Habitat 

Benthic habitat and epifaunal species were recorded at each sampling site using an underwater still 

camera and an underwater video camera to provide qualitative and quantitative assessments of changes 

to this environmental component. 

Taint and Body Burden of Fislt and Shellfislt 

Taint and hydrocarbon shellfish analyses were assessed from mussels attached to the platform legs at 

Thebaud and Venture. The low volume, intermittent discharge and high dilution of the produced water 

in the receiving environment necessitated focusing tainting effort to the platforms. 

Jonah crabs were collected at the Thebaud and Venture platforms for preliminary screening of drill 

waste contamination. Hepatopancreas and leg tissues were submitted for hydrocarbon analysis. 

Marine Mammals and Seabirds 

Offshore observers provided by the Oil and Gas Observer Program (OGOP) and organized through the 

Seafood Producers Association of Nova Scotia (SPANS) are contracted by ExxonMobil to conduct 

platform-based daily monitoring of marine mammals and seabirds that are within visual range. Dead 

and exhausted seabird surveys are also conducted around the platform structure. 
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An independent oiled bird survey is conducted on Sable Island beaches on a monthly basis. Collected 

specimens are sampled for oil identification. These data are provided for inclusion into the annual 
report. 

2.2 Data Analysis 

Details on the statistical approach and analysis for the various EEM components are provided in 
Appendix A. 
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3.0 SEDIMENT CHEMISTRY 

This section presents the results of the sediment chemistry component of the EEM surveys undertaken 

from November 1998 through to July 2002 and compares the findings with the baseline surveys. 

Appendix B provides the sediment chemistry data from 1998 to 2002. Overall, the analysis of sediments 

collected between 1998 and 2000 had shown non-detectable results for virtually all samples submitted 

for the P AH (polycyclic aromatic hydrocarbon) and BTEX (benzene, toluene, ethyl benzene and 

xylenes) compounds. Likewise, concentrations of the low molecular weight (C6-C11) in the total 

petroleum hydrocarbon (TPH) compounds also have been uniformly non-detectable. Therefore, a 

limited analytical suite was employed during 2001 to focus on the sediment chemistry parameters of 

concern. Organic analyses included benzene, toluene, ethylbenzene, xylenes, as well as the fractionated 

TPH compounds (Appendix B). Of these, only the heavier (CwC2o and C21-C32) hydrocarbons were 

detected. For statistical purposes, hydrocarbons were expressed as TPH (the sum of C6 to C32 

hydrocarbons). 

Among the inorganic analytes, concentrations of antimony, arsenic, beryllium, boron, cadmium, cobalt, 

copper, lithium, molybdenum, mercury, nickel, selenium and tin were typically less than or at the 

analytical detection limits in virtually all samples submitted between 1988 and 2000. Of the remaining 

analytes (total inorganic carbon (TIC), total organic carbon (TOC), aluminum, barium, chromium, iron, 

lead, manganese, strontium, thallium, uranium, vanadium and zinc) barium was considered to be a key 

element for monitoring purposes because it is a constituent of barite, a clay-like mineral used in drilling 

muds and has shown change in concentration relative to drilling activities. 

As part of the overall quality assurance and quality control plan for the monitoring program, field 

duplicate samples were collected at selected sampling stations. In addition, laboratory duplicate samples 

were also processed. The field duplicate samples incorporate at least three sources of variation (field 

variation between samples, sub-sampling variation in the laboratory, and analytical uncertainty), 

whereas the laboratory duplicate samples incorporate sub-sampling variation and analytical uncertainty. 

Inspection of the quality assurance results indicated that there was little variation attributable to 

laboratory analysis. Variability in field duplicates was somewhat higher, indicating that there is local 

scale patchiness in TPH, and to a lesser extent barium concentrations. Overall, however, the laboratory 

and field duplicates indicated that the data were of high quality and reliable (Appendix A). 

3.1 Sediment Chemistry at the Gully 

The data set for the Gully consists of five sampling stations that have been sampled on each of the seven 

consecutive surveys (Appendix B). As a result, it is possible to test for differences over Survey time 

(with the five sampling stations as replicates). It would also be possible to test for differences between 

stations at the Gully. However, as there were no drilling activities at the Gully, and these samples were 
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collected to provide assurance that activities near Sable Island were not affecting this area, detecting 

differences between stations at the Gully is of considerably less interest than detecting differences over 

Time. Appendix A provides the results of the statistical analyses. 

An analysis of variance (ANOV A) was conducted only for sediment barium and TPH concentrations. 

For barium, no significant differences were detected at Gully stations. 

For TPH, there was a significant difference at Gully stations over Survey times. Higher levels of TPH 

were detected at Gully stations in June 1998, November 1998 and June 1999 than at any other time. 

TPH concentrations were between 7.5 mg/kg in June 1998 after which time lower detection limits were 

available. TPH concentrations were between 7.5 and 0.25 mglkg in November 1998. TPH 

concentrations were between 2.65 and 5.45 mg/kg sediment in June 1999. In 2000, levels were less than 

detectable (0.5 mg/kg). In June 2001, TPH ranged from 0.47 to 0.57 mg/kg in sediments from the Gully 

sites. In July 2002, TPH levels were less than detectable (0.5 mg/kg). 

Overall, the TPH concentrations at the Gully stations are low. The higher TPH concentrations are 

consistent with background TPH concentrations measured at far-field stations around the drilling 

platforms in 1998 and 1999. 

3.2 Sediment Chemistry at Venture 

3.2.1 Near-Field vs. Far-Field 

Differences between barium and TPH concentrations at the near-field and the far-field areas were 

evaluated for the eight Survey dates, using ANOVA (testing for effects due to Field, Survey, and 

FieldxSurvey). Data were log-transformed, as appropriate, to improve the homogeneity ofthe variance 

(Appendix A). 

For barium, there was no statistically significant evidence of differences between near-field and far-field 

(p=0.307) and between surveys (p=0.219). For TPH, there were significant differences between near­

field and far-field (p=0.001) with TPH being higher in the near field. There was a significant difference 

between surveys (p=0.002). TPH was higher overall during the November 1998 (75.2 mg/kg) survey 

than at other times. During June 2001, TPH were detected at 250m (Axis 7) from the platform at 16 

mg/kg. In 2002, TPH were detected at 13.3 mg/kg at Station 250-3 and 10.4 mg/kg at Station 250-5. 

All remaining concentrations were <10 mg/kg at all sampling stations over all Surveys. 

As there were no large-scale differences between the near-field and far-field that were indicative of an 

effect of drilling that affected the entire near-field area, it was considered appropriate to examine 

possible effects within the near-field area (250 to 3,000 m). 
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3.2.2 Near-Field Area 

Concentrations of TPH in sediment were higher overall at the 250 m distance than at 500 m, 1,000 m or 

3,000 m distances which was interpreted as an effect due to drilling (p=<0.001). Taken over all 

Surveys, TPH concentrations in sediments at a distance of 250 m from the Venture platform ranged 

from <0.5 mg/kg to 75.2 mg/kg (in November 1998) with a median value of 1.45 mg/kg. The highest 

recorded value at a distance of 500 m from the platform was only 6.7 mg/kg (median value <1 mg/kg). 

Overall, however, TPH appears to have peaked at a distance of 250 m from the drilling platform at 

Survey 2 (November 1998), and lower values have been recorded since that time. 

In 2002, total petroleum hydrocarbon concentrations in near-field stations appear to be relatively stable 

and are within measured background (1998) concentrations (<0.25 to 10 mg/kg). The highest 

concentration of 13.3 and 10.4 mg/kg were found at Stations 250-3 and 250-5, respectively. Higher 

concentrations were found in previous surveys in the southwestern direction (Axis 7), therefore, there 

appears to be no definite uniform directionality of cuttings distribution at Venture. This finding is not 

unexpected due to the shallow and dynamic water depths. Historical ranges in TPH concentrations at 

the 250 m and 500 m distances at Venture are shown below in Table 3 .1. 

Table 3.1 Ranges in Total Petroleum Hydrocarbons 
Concentrations at Venture Near-Field Stations 

Survey Survey Period 250m Radius 500 m Radius 

I June 1998 <15 mg/kg* <15 mg/kg 

2 November 1998 75.2-<15 mg/kg <15 mg/kg 

3 June 1999 37.4-2.6 mg/kg 5.8-2.7 mglkg 

4 November 1999 15.2-3.3 mglkg <0.5 mglkg 

5 June 2000 1.7-<0.5 mglkg 1.4-<0.5 mglkg 

6 November 2000 2.8-<0.5 mg/kg 1.3-<0.5 mglkg 

7 June 2001 16.9-1.97 mg/kg 3.61-0.93 mglkg 

8 July 2002 13.3-<0.5 mg/kg <0.5 mg/kg 

* hm1t of detectiOn at that time 

For barium, there were significant differences due to Distance (p=0.004). A slightly elevated barium 

concentration of 350 mg/kg on Axis 5 at 250 m in November 1999 is evident. Barium concentrations 

were higher overall in June 2001 (Survey 7) than at Surveys 1, 2, 6 or 8. During that survey, barium 

concentration at 250-7 (i.e. 250 m on Axis 7) was 330 mg/kg. In addition, barium concentrations were 

lower overall at the 3,000 m distance from the platform, than at the 250 and 1,000 m distances. Barium 

concentrations in sediment were within background levels through all survey periods. Ranges in barium 

concentrations on the 250m and 500 m radii are shown below in Table 3.2. 
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Table 3.2 Ranges in Barium Concentrations at Venture 
Near-Field Stations 

Survey Survey Period 250m Radius 500 m Radius 

1 June 1998 1 70-140 mglkg 210-180 mglkg 

2 November 1998 280-190 mglkg 220-140 mglkg 

3 June 1999 240-170 mglkg 240-170 mg/kg 

4 November 1999 350-160 mg/kg 220-190 mglkg 

5 June 2000 240-160 mglkg 240-170 mg!kg 

6 November 2000 240-150 mglkg 180-120 mglkg 

7 June 2001 330-230 mglkg 260-140 mg/kg 

8 July 2002 260-200 mglkg 250-140 mglkg 

3.2.3 Summary of Observed Effects at Venture 

There were no large-scale sediment chemistry differences between the near-field and far-field that 

would indicate widespread effects attributable to drilling activities at the Venture platform. Within the 

near-field, TPH concentrations at some stations 250m from the platform increased over baseline (1998) 

concentrations after drilling began as shown by the DistancexTime interaction which provided definitive 

statistical evidence. In this regard, a peak TPH concentration of 75.2 mg/kg was detected at the 250 m 

distance on Axis 7 during the November 1998 survey, and concentrations of 37.4 and 29.3 mg/kg were 

1 detected at the same distance on Axes 3 and 7 during the June 1999 survey. By November 1999, the 

highest concentration was 15.2 mg/kg, recorded at the 250m distance on Axis 5. A TPH concentration 
of 16.9 mg/kg was observed at 250 m distance on Axis 7 during June 2001 . In 2002, the highest 

concentrations found were 13.1 and 10.4 mg/kg at 250 m distance on Axis 3 and 5, all other stations 

were non-detectable at the 0.25 mg/kg limit. 

3.3 Sediment Chemistry at Thebaud 

3.3.1 Near-Field vs. Far-Field 

The results of the statistical testing are summarized in Appendix A and chemistry data are provided in 

Appendix B. The barium and TPH concentrations were higher overall in the near-field than in the far­

field (Ba p=0.002, TPH p<0.001). The TPH concentration was also higher in June 1999 than at other 

times. 

For barium, there was statistically significant evidence of differences between near-field and far-field 

but not between surveys (p=0.849). For TPH, there were significant differences between near-field and 

far-field with TPH being higher in the near field, and significant differences between surveys (p<0.001). 

Overall, the differences associated with barium and TPH appear may be indicative of effects attributable 
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to drilling. These effects are explored in more detail below, by examining the significance of variation 

f within the near-field zone. The differences observed for other variables appear to reflect large-scale 
environmental or temporal variability. 

( 

( 

3.3.2 Near-Field Area 

For TPH, significant differences were identified due to Distance (p<0.001) and Survey (p<0.001). The 

Distance effect was attributable to the fact that overall TPH concentrations decreased with distance from 

the Thebaud platform. The Survey effect was due to higher overall TPH concentrations in June 1999 

than at other times. Although there was no significant DistancexSurvey interaction term (p=0.867), 

these changes were considered to be attributable to drilling activities. 

Over all surveys and axes, the observed TPH concentrations ranged from 0 to 1,550 mg/kg at a distance 

of 250 m from the drilling platform, but concentrations dropped rapidly with increasing distance. The 

observed concentrations at the 500 m distance ranged from <0.5 to 564 mg/kg, and at 1,000 m distance, 

the range of values was <0.5 to 35.5 mg/kg. 

In July 2002, TPH concentrations of 468 mg/kg and 146 mg/kg were detected at distances of250 m and 
500 m, respectively, on Axis 3. The TPH concentration at within 500 m along Axis 3 shows no apparent 

decrease/recovery of sediment contamination since production drilling ceased, as observed at Venture. 

All other TPH results for the area around the Thebaud platform were <3 mg/kg. 

The highest TPH concentrations were found along the 250 m radius on Axis 3 and 7, the predicted 

prevailing easterly and westerly current directions. TPH levels decrease substantially along Axis 7 with 

Survey, but is persistent along Axis 3 which indicates the residual current and transport direction of drill 

cuttings. Ranges in TPH concentrations over six survey periods are shown below in Table 3.3. 

Table 3.3 Ranges in Total Petroleum Hydrocarbons Concentrations at 
Thebaud Near-Field Stations 

Survey Survey Period 250m Radius 500 m Radius 1000 m Radius 

I June 1998 <15 mglkg <15 mglkg <15 mgfkg 

3 June 1999 1550-24.7 mg/kg 324-5.3 mgfkg 35.5-3.3 mglkg 

4 November 1999 23.4--4.5 mg/kg 23.4-<0.5 mg/kg <0.5 mg/kg 

5 June 2000 486.8-4.2 mgfkg 283-1.4 mgfkg 2.7-<0.5 mg/kg 

6 November 2000 449.3-<0.5 mglkg 36.8-<0.5 mg/kg 0.4-<0.5 mg/kg 

7 June 2001 360-0.8 mg/kg 564-0.5 mglkg 0.5-0.4 mg/kg 

8 July 2002 468-0.9 mg/kg 146-<3.0 mg/kg <3.0 mgfkg 
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For barium, there were no Survey effects (p=0.198) indicating that barium concentration overall have 

( not changed over the period of monitoring. There were, however, significant Distance effects 

(p<0.001), indicating that barium concentrations 250 m distant from the platform are higher than 

concentrations at 500 m, 1,000 m and 3,000 m; and that concentrations at 500 m are greater than at 

1,000 m. The trend in barium concentrations follows that of TPH. In June 2000, barium levels were 

highest at 250m radius on Axes 3 and 7. Barium decreased to background levels during the November 

periods and was elevated in the June periods, except on Axis 3 which remained elevated in 2000. The 

2002 results show that the concentration of barium did not decrease within 250 and 500 m along Axis 3. 

Barium was not elevated at the 1000 m radius at anytime. Ranges in barium concentration are shown 

below in Table 3.4. 

( 

Table 3.4 Ranges in Barium Concentrations at Thebaud Near-Field Stations 

Survey Survey Period 250m Radius 500 m Radius 1000 m Radius 

I June 1998 270-200 mg/kg 230-89 mglkg 200-95 mglkg 

3 June 1999 760-300 mg/kg 650-120 mg/kg 180-80 mg/kg 

4 November 1999 280-170 mg/kg 230-120 mg/kg 150-120 mglkg 

5 June 2000 1200-230 mg/kg 900-150 mglkg 210-110 mglkg 

6 November 2000 890-190 mg/kg 670-120 mglkg 210-130 mg/kg 

7 June 2001 790-210 mg/kg 1200-150 mglkg 200-120 mglkg 

8 July 2002 1200-230 mg/kg 810-110 mglkg 180-100 mg/kg 

3.3.3 Summary of Effects at Thebaud 

Overall, this analysis shows that there were few significant differences between the near-field and far­

field at Thebaud due to Field effects. Higher overall concentrations of barium and TPH were detected 

within the near-field. When effects within the near-field area are examined in detail, there appears to be 

significant natural variation at the 1,000 m distance, where slightly coarser sediments display lower 

concentrations ofmany elements than·were observed at other distances. 

Concentrations of TPH were significantly higher near the Thebaud platform at the 250 m and 500 m 

distance than at other distances with no apparent reduction in concentration along Axis 3. 

Barium concentrations of up to 1200 mg/kg (two orders of magnitude over the background 

concentration) were detected at the 250 and 500 m distances near Thebaud from June 2000 to July 2002. 

After the June 2000 survey, most values were in the background range along the other axes. 
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3.4 Sediment Chemistry at North Triumph 

3.4.1 Near-Field vs. Far-Field 

For TPH, a significant difference was detected between near-field and far-field areas (p<0.001), again 

indicating that TPH concentrations in the near-field have been higher overall than those in the far-field. 

There . was also a significant difference due to Survey (p<0.001), and a significant FieldxSurvey 

interaction (p=0.048). The Survey effect indicated that TPH was higher in November 1999 than any 

other survey, and that the TPH concentrations measured in July 2002 were lower overall than at any 

other time. The interaction term indicated that TPH concentrations were higher in the near-field than in 
the far-field in November 1999 and June 2000. Significant differences between near-field and far-field 

at other times were not found. 

For barium, a significant difference was detected between near-field and far-field areas (p<OOO.l), 

indicating that barium concentrations in the near-field have been higher, overall, than those in the far­

field. No significant effects due to Survey (p=0.408) or the interaction term were detected (p=0.167). 

3.4.2 Near-Field Area 

( For TPH, the significant Distance effect (p<0.001) indicated that TPH concentrations at the 250 m 

distance are higher overall than at 500, 1,000 or 3,000 m. Significant Survey effects (p<0.001) indicate 

that the TPH concentration was higher in November 1999 (during drilling of the first or two wells) than 

in baseline surveys (November 1998 and June 1999), and post-drilling surveys in November 2000, June 

2001 or July 2002. At 500, 1000 and 3000 m, the TPH concentrations from June 2000 to July 2002 

were less than the baseline survey concentrations. There were no significant Survey effects at the 3000 

m distance. 

The significant interaction term showed that although there were significant differences due to Distance 

in November 1998 (baseline) or June 1999 (baseline), or in June 2001 or July 2002. TPH concentrations 

were elevated at 250m on Axis 1,5 and 7 from the drilling platform in November 1999, June 2000, and 

November 2000, declining to near baseline levels between 500 and 3,000 m distance. Ranges of TPH 

concentration at North Triumph are shown below in Table 3.5. Since 2000, there is apparently a 

considerable decrease in sediment TPHs within the 250 and 500 m distances compared to background 

levels (Table 3.5). TPH remains highest on Axis 7 in the direction of the prevailing current. 
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Table 3.5 Ranges in Total Petroleum Hydrocarbons Concentrations at North 
Triumph Near-Field Stations 

Survey Survey Period 250m Radius 500 m Radius 1000 m Radius 

2 November 1998 4.1-<2.5 mg/kg 5.6-<2.5 mglkg 4.8-<2.5 mg/kg 

3 June 1999 4.9-2.4 mg/kg 6.9-2.8 mglkg 6.9-4.4 mglkg 

4 November 1999 2440-7.9 mglkg 613-14.1 mglkg 52.7-5.8 mglkg 

5 June 2000 3108-9.6 mglkg 12.1-4.5 mg/kg 2.6-0.5 mglkg 

6 November 2000 73.8-0.4 mglkg 26. 7-<0.5 mg/kg 0.3-<0.5 mg/kg 

7 June 2001 3.5-0.5 mglkg 3.5-0.4 mglkg 0.8-0.5 mglkg 

8 July 2002 163.7-<0.5 mglkg 0.4-<0.5 mg/kg <0.5 mglkg 

For barium, the significant Distance effect (p=0.015) indicated that concentrations were higher at the 

250m distance than at the 500 to 3,000 m distances. Significant Survey (p<0.001) effects indicated that 

the barium concentrations in November 1999 were higher overall than the baseline surveys in November 

1998 or June 1999, as well as any following surveys. Barium concentrations since November 1999 have 

been declining. There is a continued decrease in barium levels in sediments within 250 m of the 
platform since 1999, however a peak appeared in 2002 along Axis 7 indicating that barium is persistent 

and drill wastes is patchy. Barium concentration beyond 250m is stable and within background levels. 

Ranges in barium levels at North Triumph are shown below in Table 3.6. 

Table 3.6 Ranges in Barium Concentrations at North Triumph Near-Field 
Stations 

Survey Survey Period 250m Radius 500 m Radius 1000 m Radius 

2 November 1998 200-140 mg/kg 200-170 mglkg 180-140 mg/kg 

3 June 1999 210-110 mglkg 200-140 mg/kg 230-160 mglkg 

4 November 1999 1900-220 mglkg 580-180 mg/kg 260-190 mglkg 

5 June 2000 1200-120 mg/kg 260-120 mg/kg 340-120 mg/kg 

6 November 2000 550-140 mg/kg 270-150 mg/kg 270-160 mg/kg 

7 June 2001 390-180 mg/kg 220-170 mg/kg 230-170 mg/kg 

8 July 2002 820-99 mg/kg 220-170 mg/kg 200-170 mg/kg 

3.4.3 Summary of Effects at North Triumph 

The above results show that there were clearly increases in the barium and TPH concentrations near the 

North Triumph drilling platform after drilling activities began in 1999 (i.e., within the 250m and 500 m 

monitoring distances, but declining to near background levels at 1000 and 3000 m). Sediment chemistry 

at 250 m and beyond has recovered to background levels. 
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3.5 Sediment Toxicity 

During 2002, the amphipod toxicity bioassay was used in standardised testing of marine sediments. The 

invertebrate test examines the survival of a marine amphipod (Rhepoxinius abronius). 

3.5.1 Amphipod Survival 

In 2002, amphipod survival tests on marine sediments have been carried out at stations 250 m, 500 m 

and 1000 m from the Venture, The baud and North Triumph platforms. 

The toxic responses (amphipod mortality 30% or greater) that were observed were confined to the 250m 

distances from the drilling platforms (Table 3.7) (Appendix C). At Thebaud, toxicity was observed on 

Axis 3, with decreasing toxicity after it was initially observed in June 1999. However, toxicity 

increased at 500 m in 2001 and remains persistent since 2000 at 250m on Axis 3 (Figure 3.1). This 

result coincided with elevated TPH. High toxicity (95% mortality) was also observed at 250 m distance 

on Axis 7 in June 1999, but this observation was not repeated during 2000 to 2002. At North Triumph, 

moderate toxicity was observed at 250 m distance on Axes 1, 5 and 7 in June 1999, but no further 

toxicity was observed in 2000, 2001 or 2002. 

Table 3.7 Amphipod Mortality Observed at Thebaud 

Station Survey Axis Mortality TPH (mg/kg) 

T-250-3 3 (June 1999) 3 81% 1,550 

T-250-7 3 (June 1999) 7 95% 586 

T-250-3 5 (June 2000) 3 64% 487 

T-250-3 6 (Nov 2000) 3 43% 449 

T-250-3 7 (June 2001) 3 46% 360 

T-250-3 8 (July 2002) 3 47% 468 

T-500 -3 7 (June 2001) 3 30% 564 

T-500-3 8 (July 2002) 3 7% 146 

There was no toxicity at North Triumph. For the first time, what appears to be sulphur-reducing 

bacteria, Beggiotta sp., blankets the seafloor around the platform (Photo 1). There is a zone immediately 

around the platform of about five metres where the sand is clear. The white mat radiates outward for 

approximately 50 metres evenly around the perimeter of the platform. There are no obvious organic 

overloading sources (eg. mussels fallen from the platform) and drilling ceased in 2000. A possibility 

maybe hydrocarbon seepage providing nutrients for bacteria. Crabs and flatfish were observed crawling 

or swimming over this material. Sediment sampling has not been conducted to date this close to the 

platform; however sampling in 2003 will include more video surveys, surficial sampling, toxicity and 

chemical analysis. 
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4.0 BENTHIC HABITAT AND COMMUNITY 

4.1 Epibenthic Community 

Epibenthic macroinvertebrate species were surveyed at each sampling site using still photography in an 

underwater frame and housing. The dynamic mobile nature of the sand seafloor at Venture and Thebaud 

exacerbates a traditional infaunal benthic community survey because the natural variability masks any 

sublethal chemical effects caused by drill waste discharges. 

The predominant organisms observed during the baseline surveys included sand dollars and brittlestars, 

although small numbers of scallops, burrowing sea anemones, sea urchins, sea cucumbers, quahaugs, 

brittlestars, snow crabs, sea stars, flatfish, sculpins, Jonah crabs and thorny skates were also observed. 

Table 4.1 provides the densities of the various epibenthic biota observed in the underwater video. 

The abundance of sand dollars and brittlestars was enumerated at Venture during the baseline (June 

1998) survey, and in seven subsequent surveys (November 1998, June and November 1999, June and 

November 2000, June 2001 and July 2002). Summary statistics for the abundance of these organisms at 

each distance from the Venture field are provided in Table 4.2. For 2002, the abundance of sand dollars 

at Venture was low and variable (ranging from 0 to 1.5/m2
) and the median abundance was generally 

low (0.4/m2
). 

Similar examination of the abundance of sand dollars and brittlestars at North Triumph and Thebaud 
(Table 4.2) shows a reduction in the density of sand dollars at Venture, Thebaud and North Triumph. 

The sediment chemistry does not support evidence that these organisms have been affected by drilling 

activities. 
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Table 4.1 Density of Epibenthic I 

( Station Sand Dollars Snow Crab Scalloatftsh Jonah Crab Sea Star Thorny Skate 

V250-1 0.31 
V250-3 
V250-5 0.16 0.22 

V250-7 
V500-1 0.42 
V500-3 0.21 
V500-5 
V500-7 
VI000-1 0.42 
VI000-3 1.25 
VI000-5 0.42 
VI000-7 0.21 
Vl5000-l 1.09 
Vl5000-3 
Vl5000~5 0.33 
T25();.1 
T250-3 
T250-5 0.63 0.11 

T250-7 2.5 
TS00-1 0.52 
T500-3 0.31 
T500-5 2.81 
T500-7 
TI000-1 0.98 
TI000-3 1.25 
TI000-5 0.94 0 

TI000-7 0.08 

T3000-l 0.13 

T3000-3 9.38 
T3000-5 5.31 
T3000-7 
T6000..:I 
T6000~3 

T6000-5 0.67 0.13 0.20 

T6000-7 1.72 0.17 

T20000-7 l.l7 0.11 0.05 0.22 

NT250-I 0.31 - 0.06 
NT250-3 1.67 0.28 
NT250-5 1.00 0.19 0.74 
NT250-7 2.19 0.19 
NT500-I 1.98 0.28 
NT500-3 
NT500-5 1.25 0.14 1.33 
NT500-7 0.63 
NTI000-1 2.67 0.04 
NTI000-3 
NTI000-5 0.94 0.19 0.35 
NTI000-7 l.3 
NTI000-1 6.56 1.74 
NTI000-5 0.31 0.14 
NTI000-7 1.42 0.30 
NT.S000-1 4.69 0.06 
NT5000-3 1.72 
NT5000-5 1.56 
NT5000-7 1.25 1.25 
NT20000-3 2.55 0.11 
NT20000-7 0.42 0.20 



( 

( 

( 

Table 4.2 Abundance of Sand Dollar and Brittlestar at Venture, North Triumph, and 
The baud 

Sand Dollar (#/m2
) Brittlestar (#/m2

) 

Drill Platform and Survey Period 
Range Median Range Median 

Venture 
June 1998 (baseline) 0-46 2.6 0 0 
November 1998 0-48 0 
June 1999 0-140 2.5 
November 1999 0-43 1.8 

June 2000 0-16 3.9 

November 2000 0- 11 3.9 

June 2001 0-26 6 

July 2002 0- 1.5 0.4 

North Triumph 
November 1998 (baseline) 0-33 7.1 0- 128 9.5 
June 1999 (baseline) 0-83 10.6 0-59 0.9 
November 1999 0-38 0 0-66 0 

June 2000 0-19 6.4 6-107 20 

November 2000 3-41 9.4 0 0 

June 2001 0-27 9.8 0-73 0 

July 2002 0-9 1.6 0-13 
0.3 

Thebaud 
June 1998 (baseline) 0-163 3.6 0 0 
June 1999 0-57 0.26 
November 1999 0-107 2.5 

June 2000 0-92 4.4 

November 2000 0-49 18.9 

June 2001 0-94 16 

July 2002 0-9.4 0.9 

4.2 Infaunal Community 

Major Taxa 

Gastropoda, bivalvia, polychaeta, echinoidea, ophiuroidea, amphipoda, cumacea, isopoda and nematoda 

were the main taxa present in 2002 benthic grab samples around the North Triumph platform. Samples 

were collected at 250 m, 500 m and 1000 m from the platform along the four main axes. Table 4.3 

presents the major taxonomic composition of each sample on the four axes. 
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Table 4.3 Major Taxa at Each Sampling Station on Each Axis (as % of total) 

250M 500M 1000M 
Taxa 

1 3 5 7 1 3 5 7 1 5 7 

Gastropoda 0.0 0.0 2.0 0.0 0.0 5.0 2.8 0.0 2.4 4.2 1.1 
Bivalvia 0.0 2.9 2.0 0.0 0.0 10.0 4.2 11.1 2.4 4.2 6.6 
Polychaeta 88.2 45.7 64.7 25.0 50.0 45.0 51.4 55.6 54.8 62.5 60.4 
Echinoidea 5.9 8.6 0.0 25.0 5.9 5.0 2.8 11.1 0.0 4.2 1.1 

Ophiuroidea 0.0 17.1 5.9 25.0 0.0 0.0 2.8 0.0 11.9 0.0 9.9 
Amp hi pod a 5.9 17.1 21.6 25.0 17.6 10.0 26.4 22.2 21.4 25.0 15.4 
Cumacea 0.0 8.6 3.9 0.0 26.5 25.0 9.7 0.0 2.4 0.0 4.4 
lsopoda 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.4 0.0 1.1 

!Nematoda 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.4 0.0 0.0 

Overall, polychaeta dominate the taxonomic composition of the samples with percent composition 
ranging from 25 to 88.2% of the samples. Amphipoda are also common with percent composition 
ranging from 5.9 to 26.4% of the samples. 

A comparison of the stations on the different axes at 250m from the platform show that polychaetes 
dominate Axes 1, 3 and 5 while the taxa at the station on Axis 7 are equally distributed (Figure 4.1 ). 

Figure 4.1 
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The concentration ofbarium and hydrocarbon is highest at Station 250~7 and still shows elevated levels 

above background at 820 mg/kg and 163.7 mglkg, respectively. The effects seen could represent a toxic 

response to polychaetes and cumaceans, and an enrichment effect on echinoderms, ophuroids and 

perhaps amphipods. 

A comparison of the stations on the different axes at 500 m from the platform show that polychaeta 

dominate axes 1, 3, 5 and 7 (Figure 4.2). Amphipoda are distributed in all four stations while cumacea 

are found only in axes 1,3 and 5. 

Figure 4.2 
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There were no data for the station on Axis 3 at 1 000 m from the platform. A comparison of the stations 

on the different axes at 1000 m from the platform show that polychaeta dominate Axes 1, 5 and 7 

(Figure 4 .3 ). A mphipoda are distributed in a 11 stations. Overall there are more taxa per station for 

stations located 1000 m from the platform. 
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Figure 4.3 
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Number of Organisms/Species in Relation to Distance from Platform 

The infauna data were plotted, by axes, and the number of organisms or species/sample in relation to 

distance from the platform. Figure 4.4 and 4.5 presents the results of this analysis. 

r: 100 
0 90 ;I 

!! 80 
~ 
Ill 70 E 
Ill 60 ·c: 
I'CI 50 e' 
0 40 
'0 30 ... 
1j 20 
E 10 ::s z 0 

)( 

/ 
-"" / 

------- "' / 
~ v 

- / "' __. 
-- __..-7 "' ---- .:/ ""». ..... ----~ 

250 500 1000 

Distance from Platform (m) 

-+- Axis1 

--Axis3 
Axis5 

~Axis7 

Figure 4.4 Number of Organisms Per Station as a Function of Distance From the Platform 
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Figure 4.5 Number of Species Per Station as a Function of Distance From the Platform 

Along A xes 1 and 3 there is a slight increase in the abundance per station as the distance from the 
platform increases (Figure 4.4). Along Axis 5, there is an increase in abundance per station between 250 
and 500m from the platform. However the station located at 1000 m from the platform registered the 
lowest number of organisms along the whole axis. Along Axis 7 there is a sharp increase in the 

abundance per station as the distance from the platform increases. 

Along Axes 1 and 3 there is a slight increase in the species number per station as the distance from the 
platform increases (Figure 4.5). Along Axis 5, the station located at 1000 m from the platform 
registered the lowest number of species. Along Axis 7, there is a sharp increase in the species number 
per stations as the distance from the platform increases, especially between stations located at 500 and 

1000m. 

Figure 4.6 shows a decrease in the number of organisms of each dominant taxa at station 250-7 in 
relation to the other stations. The most noticeable difference is in the number of polychaetes found in all 
stations except 250-7. Am phi pods appear to decrease as well. Station 250-5 contains the highest 
number of organisms. 

SOEP Offshore EEM 2002 Annual Report • May 2003 Page 23 



( 

( 

35 ~---------------------------------

30 ·~-;-------
~§ / 

j I:: /' \ 
'QE _/ 

_8.215 , ~ 
~E': I iF _ 

oL~ -. 
1 3 5 7 

Station 250 m 

_...,.. Gastropoda 

- Bivalvia 
Polychaeta 

~ Echinoidea 

----- Ophiuroidea 
- Amphipoda 
-+- Cumacea 

-- lsopoda 

- Nematoda 

Figure 4.6 Number of Organisms Per Station at 250 m From the Platform 

Figure 4.7 shows a decrease in the number of organisms of each dominant taxa at station 500-7 in 

relation to the other stations. The most noticeable difference is in the number of polychaeta found in all 
stations except 500-7. Station 500-5 contains the highest number of organisms. 

Figure 4.7 Number of Organisms Per Station at 500 m From the Platform 

In Figure 4.8 the number of polychaetes per station which is similar on Axes 1 and 5 but increases at 

Station 1000-7. 
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Figure 4.8 Number of Organisms Per Station at 1000 m From the Platform 

The statistical analyses and residual plots of this EEM component are provided in Appendix A. Infaunal 

macroinvertebrate species lists for baseline and post-drilling surveys are provided in Appendix D. One 

way ANOV As were computed to detect any changes in abundance per station or number of species per 

station as a function of distance from the platform (all axes combined) {Table 4.4). 

Table4.4 Test for Significant Differences Due to Distance From Platform, 

usingANOVA 

Variable Factor F-Ratio p value Rz 

# of species/station Distance 0.655 0.545 0.141 

# of organisms/station Distance 0.890 0.448 0.182 

The analyses show that there is no significant differences between abundance or species per station due 

to distance from the platform (250 to 1000 m). The next step is to compare the number of organisms or 

species as a function of the distance from the platform along a single axis. However, this analysis is not 
possible as the number of observations (degrees of freedom) falls to 3. 

Nested ANOVAs were performed on pre- and post-drilling (Survey effect) and direction (Axis effect). 

The nine most abundant species were analyzed in order to detect any trends (increase, decrease, neutral). 

The species included the polychaetes: Aglaophamus circinata, Nicomache lumbricalis, Ophelia 

limacina; the cumacean: Diastylis sculpta; the echinoderm: Echinarachnius parma and Ophiura sarsi; 

and the amphipods: Amplelisca macrocephala, Corophium crassicorne and Uricola irrorata. Results 

are presented by species. The number of individual of each species per sample site was transformed 

using log10(l +n). 
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For A.circinata, neither Survey time nor Axis contributed to changes in the abundance. The low R2 

value is a reflection of this as this model explains only 4.3% of the variability in the A. circinata dataset. 

There were no apparent significant differences in abundance of D. sculpta, 0. limacina, E. parma, C. 

crassicorne resulting from Survey or Direction effects. 

The Survey effect contributed to significant changes (p=0.004) in the number of N. lumbricalis. The 

abundance of this polychaete decreased following drilling. The post-drilling dataset was evaluated to 

detect changes relative to distance and axis. The residual plots show a non-significant increase (p=7.47) 

increase in abundance at 1000 m and a near significant effect (p=0.066) with higher abundance on Axis 

5 compared to Axes 1, 3 and 7. 

The abundance of the brittlestar 0. sarsi was significantly affected by Survey (p<O.OO 1) in a decrease in 

number after drilling commenced. However, the difference could not be explained by Distance 

(p=0.568) or Axis (p=0.926) from the platform. 

The abundance of the amphipod A. macrocephala was significantly affected by Survey (p<0.001) and 

Axis (p=0.008). The numbers of animals decreased during the post-drilling surveys and they were lower 

on Axes I and 7. There were no significant effects during the post-drilling surveys from Distance or 

Axis. 
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5.0 MARINE GROWTH AND HABITAT ASSOCIATED WITH TIER I 
OFFSHORE FACILITIES 

In 1998, production jackets were pile driven into the seafloor providing a stable complex of habitat 

through the entire water column. Protective mattresses were laid on the interfield pipelines in 1999. 

The interfield pipelines were buried rendering them unavailable for marine growth. The main pipeline 

to Goldboro was laid from November 1998 to November 1999; portions of this pipeline are exposed 
allowing colonisation by marine epilithic and benthic organisms. 

In 1997, Jacques Whitford Environment Limited and CEF Consultants provided ExxonMobil with an 

evaluation of effects on fish habitat from construction and operation phases of SOEP from seven 

production platforms, the trunkline, interfield pipelines, and drilling cuttings piles. DFO agreed with the 

report that the habitat affected by the interfield and main production pipelines will be compensated for 

by growth of attached biota on exposed portions of the pipelines. However, DFO requested that a 
compensation plan be submitted to address loss of fish habitat resulting from the deposition of drill 
wastes on the seafloor. 

5.1 Drill Cutting Pile Surveys 

Drilling waste piles are an accumulation of drilling muds and cuttings deposited when wells are drilled 

at each production platform. Their height and spatial extent were largely determined by the height 

within the water column at which these solids are released, and the prevailing oceanographic conditions. 

Modelled predictions of drill cuttings anticipated the formation of piles at Venture and Thebaud to have 

maximum heights of 3.5 and 1.0 m, respectively, spreading out to 1 mm thickness approximately 600 m 

from the center point of each platform (MacLaren Plansearch 1997a). A smothering depth of one 

centimetre was used as the limit for the area of direct habitat loss beneath each drilling pile, although 

effects may occur at thicknesses less than one centimetre (Bakke eta!. 1989). For these shallow sites, 
' 

the radius of the one centimetre deposition corresponds to approximately 156-200 m (MacLaren 

Plansearch 1997a, 1997b). 

At the deeper North Triumph site, maximum predicted accumulation of cuttings at the discharge point 

was predicted to be 0.5 m for three drilled wells, decreasing in thickness rapidly to 1 mm within a 

distance of much less than 500 m from the centre point. The area of the drilling pile at one centimetre 

thickness was modelled to be a circle with a radius of 50 m. Only two wells were drilled at North 

Triumph. SBM drill cuttings from the second well were skipped and shipped back to shore for disposal. 

ROY inspections showed that no cutting pile was evident at North Triumph. 
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It was predicted that habitat lost as a result of the accumulation of drilling wastes may require between 

two and four years to recover (MacLaren Plansearch 1997a). This time frame was based on the time 

required for the pile to accumulate (generally less than a year), and the different effect that sediment 

transport has on the piles at different depths. The environmental assessment report anticipated that 

drilling wastes would be dispersed at the shallow sites in about one year, but dispersion at deeper sites is 

known to take longer and thus overall habitat loss has estimated at three years (MacLaren Plansearch 

1997a). Table 5.1 contains the area of predicted habitat loss at shallow (20 m) and intermediate (30 

m)-depth and deep (80 m) sites based on a one centimetre thickness and a circular impact zone. 

Table 5.1 Habitat Affected By Drilling Waste Piles at Shallow/Intermediate Depth 
and Deep Sites 

Site Depth Area Affected (m2
) Area Affected (ha) 

shallow/intermediate (20-30 m) 125,664 12.6 

deep (80 m) 7,854 0.8 

5.1.1 Operational Storm Scour Surveys 

As part of the post-storm scour survey around the drill rigs and jacket legs using a remotely-operated 

vehicle (ROY), a quantitative assessment of cuttings pile was possible at Venture and Thebaud. 

Venture 

ExxonMobil's Subsea Coordinator provided cuttings pile dimensions at Venture from sixteen ROY 
surveys. The highest point of the pile appears to be centred around the east drive rack on the starboard 

leg of the RG II. This pile formed below the drill cuttings discharge pipe. The edge of the drilling 
returns around the starboard leg were measured by sonar and visual estimations using the ROY. 

Table 5.2 provides the dimensions of the drill waste pile over each of the six surveys. 

Table 5.2 Dimensions of the Drill Waste Pile at Venture 

Pile Height West South East North 
Date 

(m) (m) (m) (m) (m) 

Sept. 20, 1999 3 22 25 70 n/d 

Oct. 17, 1999 3 22 26 66 60 (NE) 

Oct. 20, 1999 3 22 25 66 58 (NE) 

Dec. 6, 1999 3 23 22 57.3 60 (NE) 

Date 
Pile Height 

Length (m) Width (m) 
(m) 

July 27, 2000 2.5 50 60 

3'd quarter, 200 I I 40 40 
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Table 5.2 Dimensions of the Drill Waste Pile at Venture 

Date 
Pile Height West South East North 

(m) (m) (m) (m) (m) 

1:; 1 Quarter, 2002 1 40 40 

Feb 6, 2002 1 40 40 

Feb 12,2002 1 40 40 

Feb 19, 2002 0.5 5 8 

2"d Quarter, 2002 1 40.5 40 

June 02, 2002 1 37 25 

3'd Quarter, 2002 1 37 25 

Dec 6, 2002 0.5 13 13.5 

Dec 31,2002 0.5 18 18 

4th Quarter, 2002 1 6 40 

NE refers to Northeast direction from discharge point. 

The method of data collection and recording changed in 2000 compared with previous years, and no 
direction of cuttings pile spread was provided. However, it appears that the cuttings pile height and 
areal extent decreased since cessation of cutting discharge and stabilized at 40 m or less in diameter. 

Thebaud 

Six post-storm scour surveys were conducted at the Thebaud field on November 5 and 25, 1999, 
September 1, 2000, November 26, 2000, 3rd and 41

h quarters of 2001. Following drilling on the first of 

two holes, the entire Thebaud wellhead appears to be encompassed by the cuttings from information 
provided by the operator of the ROY. Table 5.3 provides the dimensions of the drill waste pile over the 
four surveys. 

Table 5.3 Dimensions of the Drill Waste Pile at Thebaud 

Date Pile Height (m) 
West South East North 
(m) (m) (m) (m) 

Nov. 5, 1999 1 43 29 32 22 

Nov. 25, 1999 1 34 29 46 15 

Sept 1,2000 1.2 35 n/d 50 n/d 

Nov 26,2000 1.5 n/d n/d n/d nld 

3 rd quarter 200 1 1 30 n!d 30 n/d 

4th quarter 2001 1 42.3 nld 40 n/d 

nd = no data prov1ded 
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At leg A2 of the wellhead platform, in 1999 the cuttings pile appears to be one metre in height. 

Directionality of the cuttings pile was not provided in 2000, the lengths and width provided are inserted 

into the table where most appropriate. Considering the pile height is estimated visually using the ROV, 

the apparent increase in height is likely an estimation error. Most important are the horizontal 

dimensions. There is no significant change in pile dimensions since November 1999. 

5.1.2 Biological Survey 

A remotely-operated vehicle (ROV) inspection of the drill cuttings and marine growth on the jacket legs 

were conducted at Venture, Thebaud and North Triumph. Information on the cuttings pile is obtained 
from the quarterly operational inspections undertaken by ExxonMobil's Diving Contractor to evaluate 

scouring around the jacket legs. However, biological information relative to habitat required a separate 
survey conducted by JWEL marine biologists with the assistance of Pro-Dive Marine Services. 

The purpose of the surveys at Thebaud and Venture was to collect information on the persistence of the 
cuttings pile. At North Triumph, there is no residual cutting pile to investigate. Large numbers of snow 

crab were observed at the base on the North Triumph jacket legs in the 2000 and 2001 EEM surveys 
which warranted further study. Opportunistic observations on marine growth were also made to 

determine 'reef development and aggregation of marine biota. 

Up to 2001, the cutting pile at The baud was distinct and persistent (Photo 2). Samples of the material 

were obtained by attaching stainless steel Shelby tubes to the ROV to extract cores from the side of the 
pile. Tactile manipulation of the material showed a putty consistency, which, in part, explains its 

persistence. Geotechnical analysis of samples revealed the cutting material to consist 30.9% sand and 
69.1% silt and clay. The colour of the cuttings was light grey. 

Photo 2 Jonah Crabs Nestle into Thebaud Drill Cutting Pile 
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The 2002 ROV survey at Thebaud showed no evidence of the cutting pile. Either winter storms finally 

eroded away the pile or it was buried by sand waves. Future EEM surveys will continue to monitor this 

area, even though the occasional drilling occurring at Thebaud now uses only water-based mud. 

The drill cutting pile at Venture was filmed in 2002. Its height is unchanged since 1999 observations. 

The maximum radius measured by sonar was 40 m, considerably smaller than the 200 m radius 

predicted in the environmental assessment report (MacLaren Plansearch 1997a). Several concrete 
mattresses are imbedded in the pile and likely contribute to its persistence. The cuttings piles at these 

shallow water sites were predicted to last for only one year. Present surveys show that the Venture 

cutting pile persists even after four years post-drilling. As observed at the Thebaud site, crabs have 

burrowed into the side of the cutting pile. 

5.2 Production Platforms 

SOEP's Tier I phase includes three steel jacket-type constructed platforms: Venture, Thebaud and North 

Triumph. Anti-scouring and protection mattresses were placed over interfield line tie-ins. During the 

operational phase of this project, the platforms and mattresses were predicted to affect fish habitat both 

positively and negatively. The positive aspect of these structures were to provide a substrate on which 

biofouling communities can develop and to create fish habitat. In addition to creating fish habitat, the 

fouling communities expected to be established would serve to enhance surrounding fish populations by 
providing additional food, as research at the University of Aberdeen has suggested (Parks 1996). 

Remotely-operated vehicle (ROV) inspections are undertaken by contracted commercial diving 
companies for the annual environmental effects monitoring surveys and quarterly scour surveys around 

the platforms. Information on biofouling development was obtained from the inspection videos. Diving 

for biota samples is not permitted. 

Values for biomass of attached biota were obtained from data collected on the Rowan Gorilla I 
(Dobrocky Seatech Ltd. 1986). From this work and for determination of biomass loss and gains in this 

project, the standing crop of attached marine sessile invertebrates and algae on an offshore platform is 

considered to be 2,185 g/m2 (wet wt). 

5.2.1 Jackets 

The legs and cross members of the Venture jacket provide approximately 3,200 m2 of surface area. 

Colonisation by marine biofouling organisms has the potential to produce 6,906 kg (wet wt) or more of 

growth (JWEL and CEF 1997, JWEL 1999). The production of pelagic fish species cannot be 

accurately determined. The Thebaud jacket may provide 4,900 m2 of habitat for attached marine 

organisms which may produce 10,574 kg (wet wt). The North Triumph jacket legs and cross members 

could provide 6,800 m2 of potential colonising surface and 14,858 kg (wet wt) or more of growth. 

SOEP Offshore EEM 2002 Annual Report • May 2003 Page 31 



( 

( 

Marine colonisation extends from the surface to the seafloor at all three platforms, with some cleansing 
scour of the bottom few metres of the jacket legs at the Venture (20m water depth) and Thebaud (30m 

water depth) platforms from abrasive sand during storm events. 

The marine growth exhibits very little zonation relative to water depth at Venture and Thebaud. Blue 

mussels (Mytilus edulis) appear to be the dominant organism on the entire jacket legs and cross members 

of Venture (Photos 3 & 4 ) and Thebaud platforms. The dense coverage by mussels appears to be 100% 

of the available surface. 

Photo 3 Mussels on Venture Jacket 

Photo 4 Mussels and Associated Marine Life at Venture Platform 

Seaweeds are not prolific in the upper waters, the aggressive mussel growth prevents large algae species 

( eg. kelp) from establishing. Filamentous green ( eg. Spongomorpha Ianasa and Entromorpha 

intestinalis) and brown algaes are seen above the mussel layer in the intertidal zone (Photo 5) and down 

the legs. Chorda filum was also observed intermittently along the legs. Mechanical removal of marine 
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fouling is not undertaken by ExxonMobil. Self-sloughing was noted during a mussel collection trip in 
2001 when mussels were absent in the upper 2-3 metres of the platform legs. Large mats of mussels 
were also observed on the sandy seafloor next to the jackets (Photo 6). 

Photo 5 Filamantous Algae on a Thebaud Platform Leg 

Photo 6 Snow Crabs and Sea Stars Feeding Upon Mussels at North Triumph 

Other species observed on the jacket structures include pelagic gooseneck barnacles (Lepas spp.), 
stalked sea anemones, hydroids (eg. Campanularia spp. and Tubularia crocea), bryozoans, sea stars 
(Asterias spp.), encrusting sponges, gammarid amphipods, Arctic clam (Hiatella arctica), and 
polychaetes (eg. Nereis spp.). 

The biomass of biofouling organisms on each platform was not determined because of sampling 
difficulties and logistics. However, based on the surface area available for colonisation and the apparent 
complete coverage by marine sessile organisms, it can be estimated that the 14,900 m2 of total jacket 
surface could provide 32,338 kg (wet wt) or more of marine biomass. 
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At North Triumph, the biological zonation down the j acket I egs is better defined than the shallower 
platforms. At about 45 m depth, the encrusting dense growth of mussels and barnacles give way to 
patches of hydroids which dominate the marine growth to the seafloor at 75 m. From 45 m to 75 m 
depth, approximately 50% of available leg surface is covered. Orange-footed sea cucumbers are 
common along the bottom brackets of the North Triumph jacket legs (Photo 7). 

Photo 7 Sea Cucumber with Feeding Tentacles Extended on North Triumph Structure 

Fish were prolific at times during the ROV surveys. Schools of adult and juvenile gadoids (pollock) 
were observed at Thebaud and Venture swimming close to the bottom among the legs and cross 
members (Photo 8 & 9). Cunners were common throughout the water column and a cod was observed 
at Venture during the 2002 cutting pile survey. Fish have not been seen at North Triumph; however, 
during the 2002 EEM ROV survey, two minke whales were diving repetitively around the survey supply 
vessel adjacent to the platform and among the jacket legs and cross members. 
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Photo 8 Schools of Cunner and Pollock Aggregate Around the Venture Structures 

Photo 9 Pollock Around the Thebaud Platform 

5.2.2 Mattresses 

Two types of mattresses were placed on the seafloor: protective and anti-scour. Protective mattresses 

were laid over exposed pipeline adjacent to each platform to protect the pipeline from damage by 

activities associated with the jacket operation. The mattresses are composed of concrete blocks attached 

with ropes cast into the blocks (Photo 10 & 11, Figures 5.1 & 5.2). Around the perimeter of the concrete 

blocks is a single row of larger tapered-edge concrete blocks. 
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Photo 10 Protective Mattresses 

Photo 11 Anti-Scour Mattresses-Note Plastic 'Seaweed' Fronds 

Anti-scour mattresses were placed in areas where sediment transport may cause scour around the jacket 

legs and tie-in points. These mattresses have plastic fronds attached that mimic seaweed to enhance 

accumulation of sand particles. Considering these mattresses are installed under the pipeline, they are 
buried and not available for colonisation by marine organisms. 
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Figure 5.1 Schematic of an Anti-Scour Mattress 

Figure 5.2 Placement of Mattresses Around a Platform 

Thebaud Site 

Three gas lines are associated with the Thebaud facility. The 660 nun gas gathering line and the 323.9 

mm and 457 mm gas flow lines have mats that cover 2,385 m2 of seafloor which accounts for about 668 

kg (wet wt) of benthic biomass. However, the mattresses create 39,315 m2 of hard surface substrate 

which could support 85,903 kg (wet wt) of colonising organisms. 

Photo 12 shows dense sea cucumbers colonisation of protective mattresses at Thebaud. These 

aggregations may be spawning or refuge seeking induced. They may be drawn to these project 

structures from elsewhere as they are not considered a common organism of the benthic community on 

Sable Island Bank. Other mobile organisms observed in fewer numbers include Jonah crabs, hermit 

crabs and sea stars, all likely feeding upon blue mussels. Of interest is the lack of epilithic growth. The 

same organisms that occupy the jacket legs should theoretically also be covering the concrete 

mattresses. 
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Photo 12 Sea Cucumbers Infest the Mattress Blocks (Thebaud) 

The predicted biomass of marine organisms utilizing the mattresses was based on epilithic sessile 
organisms such as algae, sponges, anemones, barnacles, hydroids and tunicates. Nevertheless, it is 
apparent that motile organisms are the dominant group. The wet weight of an orange-footed sea 
cucumber is approximately 150 g and assuming that 25% of the area is covered by these animals, and 
there are 10 sea cucumbers/m2

, sea cucumbers account for approximately 15,000 kg of biomass. 
Following four years from installation, this biomass and the time frame for colonisation is considerably 
less than what was expected; however not all species occupying the mattresses are accounted for. The 
concrete mattress blocks appeared almost clean as the day they were installed. Scouring from sand 
particles in storms or periodic burial may keep the block free of sessile growth. The high pH of the 
concrete may also inhibit development of certain marine species. 

Venture Site 

For the 457 mm gas flow line there are two sets of protective mattresses. In total, these mattresses could 
cover 1,320 m2 of sandy sediment and 370 kg (wet wt) of benthic biomass. However, the mattresses 
provide 21,750 m2 of hard substrate for colonization. Using the estimated standing stock above, 
potential total biomass from growth on these mats was calculated at approximately 47,000 kg (wet wt). 

At Venture, the sand and the cuttings pile covers the majority of the protective mattresses and only the 
tops of the concrete blocks are exposed. Approximately half oft he block surfaces are colonised by 
some form of epilithic filamentous red and brown algae and organisms (eg. bryozoans) (Photo 13). 
Sparse growth of the red algae Ptilota serrata was observed in the 2002 EEM ROV survey. Sea stars, 
sea cucumbers, juvenile fish, sculpins, flatfish and crabs were observed nestled among the blocks. 
Schools of juvenile fish, pollock and cunner were abundant among the mattresses and Venture 
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Photo 13 Epibenthic Algaes and Organisms on a Venture Protective Mattress 

North Triumph Site 

The 324 mm gas flow line from North Triumph is protected by mattresses. Twenty-two anti-scour 
mattresses were placed around the perimeter of the jacket legs. The mats cover 482 m2 of habitat and 
135 kg (wet wt) ofbenthic standing crop. However, the concrete blocks provide 5,681 m2 in colonising 
surface and 12,413 kg (wet wt) of potential standing stock. 

The mattresses at North Triumph have attracted large numbers of snow crabs, some toad crabs, sea 
cucumbers and sea stars. Photos 14 to 16 show these aggregations. As seen in the photographs, 
epilithic growth appears to be limited to patches of diatom-type growth. Due to their highly mobile 
nature, estimating the biomass of crabs is not reliable. The recolonisation of the deep water mattresses 
by sessile biota may take considerably longer, if at all, than predicted in the environmental assessment 
(MacLaren Plansearch 1997a). 
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Photo 14 Aggregation of Snow Crabs Around the Mattresses at North Triumph 

Photo 15 Sea Stars and Sea Cucumbers on the Mattress Blocks at North Triumph 
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Photo 16 Snow Crabs, Sea Stars, Basket Stars and Sea Cucumbers on a North Triumph 
Mattress 

In 2002, mussels were found among the protective mattresses in more dense patches than previous 
surveys. This depth is typically too deep to grow, however they may be colonizing the hard surface of 

the mattress blocks. Orange-footed sea cucumbers, snow crabs, sculpins, sea stars, were also present in 
association with the mattresses on the seafloor (Photo 1 7). 

Photo 17 High Diversity and Abundance of Marine Biota Associated with the Protective 
Mattresses at North Triumph 
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5.3 Main Offshore Pipeline 

From the central offshore processing facility at Thebaud, the dehydrated gas and hydrocarbons are 

transported to landfall in Country Harbour via a two-phase pipeline. This pipeline is 197 kilometres 

long and a diameter of 660 mm. It was externally coated for corrosion protection and concrete-coated 
for negative buoyancy and on-bottom stability, creating a final outside diameter of approximately 840 

mm. The main offshore pipeline was trenched in shallow water and placed directly on the seabed in 
deep water (>60 m). From the annual ROY inspection, approximately 113 km of pipeline is exposed 

from KP 8 to KP 120 (Appendix E). 

The most recent survey in the spring of 2002 showed that there is very little epilithic growth of flora and 
fauna on the concrete surface of the pipeline. This is the same condition as observed on the concrete 

mattresses. An explanation maybe the basic (pH 11) nature of concrete coating may inhibit attachment 
of some marine organisms. The main taxa groups observed in the videos included sea stars (Asterias 

spp., sun stars, basket stars), crabs (snow, toad, rock and Jonah crabs), anemones (northern red 

anemone), fish (gadoids, flounders, sculpins, wolffish), sea cucumbers, algae and sea pens. Photos 18 to 
21 show representative specimens. Along the entire pipeline, 11 ,886 animals were counted and 
identified. Appendix E lists every species observed along exposed portions of the pipeline. Sea 

cucumbers and sea stars were the most abundant animals observed on the pipeline. Between KP 100 
and KP 106, 4821 sea cucumbers were counted. In some areas ( KP 1 07 to K P 1 20), sea cucumber 

coverage was 100 % over the pipeline and too numerous to enumerate. Despite the slow development of 
epilithic biomass on the pipeline, the number of species and their abundance is greater than observed on 
the surrounding seafloor. 

Photo 18 Snow Crab on the Main Pipeline 
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Photo 19 A Plethora of Sea Cucumbers on the Main Pipeline 

Photo 20 Sea Anemones on the Main Pipeline 

( 
Photo 21 Sculpin and Sea Cucumbers on Main Pipeline 
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5.4 Summary 

The use of video and still photography to record the abundance of benthic epifauna is a practical tool for 

monitoring purposes. However, the abundance of these organisms tends to be patchy and may be highly 

variable both spatially and over time. Hence, although these organisms are readily identified and 

counted in photographic images, the statistical power to detect change in the environment is inherently 

low. Sand dollars are common and ubiquitous on Sable Island Banl<. Brittlestars were common at 

North Triumph, but not at Venture or Thebaud. Other organisms were observed too rarely to be 

considered useful for monitoring purposes. 

Drill wastes deposited on the seafloor from seafloor returns and surface releases of drill cuttings and 

mud formed cuttings piles at the Venture and Thebaud platforms. A cutting pile was not created at 

North Triumph. The modeled size of the Venture and Thebaud cuttings piles ranged from 156 to 200m 
radius at a one centimetre thickness. Monitoring showed the cuttings piles to be 40 to 70 m in radius. 

Table 5.4 presents the predicted and actual areas affected by the drilling cuttings pile at all sites. 

Table 5.4 Habitat Affected by Drilling Waste Piles at Tier I Platforms 

Site Depth Predicted Area Affected Actual Area Affected 

shallow/intermediate (20-30 m) 125,664 m2 12.6 ha 20,419 m2 2.0ha 

deep (80 m) 7,854 m2 0.8 ha 0 0 

Approximately one sixth of the habitat at Venture and Thebaud, combined, that was modelled to be 

affected was actually covered by drill wastes. Therefore 5,717 kg (wet wt) of benthic biomass instead of 

35,185 kg (wet wt) originally calculated, may be affected (assuming that the standing stock on the 

Scotian Shelfto be 280 g/m2 (JWEL 1999)). 

The platform jackets at Venture and Thebaud are virtually 100% covered from the sea surface to the 

seafloor in marine growth. Only the bottom few metres on each leg have sparse coverage, likely due to 

sand scouring. The jacket at North Triumph is completely encrusted to about 45 m below which the 
growth covers about 50% of the legs and cross members. The surface area ofVenture is about 3,200 m2 

(0.3 ha), 4,900 m2 (0.5 ha) at Thebaud and 6,800 m2 (0.7 ha) at North Triumph. In total, this surface 

area accounts for approximately 28,486 kg (wet wt) of growth observed on the jacket structures (taking 

into consideration the lower half of North Triumph is only 50% colonised). 

The mattresses are considerable more difficult to estimate colonisation as mobile species are inhabiting 

them opposed to the expected sessile animals. The lack of epilithic flora and fauna may be attributed to 

the basic pH chemistry of the concrete, sand scouring and/or intermittent burial. More time may be 

required to colonise the mattresses to the same degree as the steel jackets. Just accounting for sea 

cucumbers, approximately 15,000 kg (wet wt) or more of these animals may inhabit the Thebaud site. 
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Overall biomass at Venture is estimated at 23,500 kg (wet wt) where a more diverse reef community is 

developing. If only sea cucumbers are considered at North Triumph, then the 5,681 m2 of surface may 

be covered by 8,522 kg (wet wt) of biomass. Therefore, since installation in 1998, the mattresses may 
have provided a total of 47,022 kg (wet wt) of biomass. 

Table 5.5 provides a habitat productivity balance showing the amount of habitat covered and biofouling 

production of the drilling cuttings, jackets and mattresses. The loss of habitat from the drill cutting piles 

is significantly offset by the observed and potential growth of marine flora and fauna upon the concrete 

mattresses and steel jackets. 

Table 5.5 Alterations and Gains of the Production of Habitat at Each Platform 

Habitat Effect Venture Thebaud North Triumph Totals 

Habitat Covered area of drill piles 5,026 m2 15,394 m2 0 20,419 ml 

benthic 
1,407 kg 

production 
4,310 kg 0 5,717 kg 

area of mattresses 1,320 m2 2,385 m2 482m2 4,187 m2 

benthic 
370 kg 668 kg 135 kg 1,173 kg 

production 

Habitat Created area of mattresses 10,875 m2 39,315mz 5,681 m2 55,871 m2 

benthic 
23,500 kg 15,000 kg 8,522 kg 47,022 kg 

production 

area of jacket 3,200 m2 4,900 m1 6,800 ml 14,900 ml 

production 6,906 kg 10,574 kg 11,006 kg 28,486 kg 

Net Gain in Production 28,629 kg 20,596 kg 19,393 kg 68,618 kg 

The amount of productive habitat loss by the drill cuttings and mattresses at each of the three platforms 

is offset by the gain in production associated with habitat created by the mattresses surface area, jacket 

legs and cross members. The colonisation of hard substrates provided by the mattresses and jacket 

structures was observed to generate approximately 10 times the original standing stock biomass 

produced in the benthos. 
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6.0 TAINT AND BODY BURDEN 

In 2001 and 2002, a different approach to mussel collection was taken. Prior to 2001, moorings were set 

at 250 m, 500 m, 1000 m, 2000 m 4000 m, 10 km and 15 km from the platforms. Because of renewed 

drilling activity at Venture in 2001, the mussel moorings were required to be removed to avoid 

destruction by the drill rig and supply vessels. As an alternative, mussels were scraped from a jacket leg 

at the surface (0-1 m) which provided a sample as close as possible to the produced water caisson (Photo 

10 & 11). In 2001, mussels were removed from one jacket leg at Venture. In 2001, mussels were 

removed from the production platform jacket leg furthest from the caisson in the direction of prevailing 

current and from the well head leg in the same direction of current at Thebaud. This platform provides 

two distances to compare body burden and tainting. No control mooring was set. In 2002, mussels were 

collected from Venture and Thebaud platforms. 

Another new addition to this EEM component was the collection and analysis of Jonah crab at Venture 

and North Triumph. Appropriate sentinel finfish species are not readily available and these crabs appear 

to be consistently in the area. In 2002, crabs were obtained using the manipulator of the ROY. Only 

two crabs from each site were taken as a preliminary cursory evaluation for further study. Appendix F 

contains the 2002 laboratory analyses from DalTech's Canadian Institute ofFisheries Technology. 

6.1.1 Venture 

Table 6.1 shows the results of sensory evaluations and body burden of hydrocarbons in mussels moored 

in the vicinity of the Venture platform. 

November 1999- February 2000 

Results from the sensory evaluation showed a significant difference at the 5% level for mussels at the 

top cage at Venture 1000 m. Taste panelists were contraditory with respect to mussels taste. Different 

panelists referred to either the control or the sample as having a non-petroleum sweet flavour. 

Hydrocarbon analyses showed a peak for C 17 and pristane as being much larger at Venture 1000 m 

compared to the standard and other mussel samples. Examination of lipid composition shows that 10% 

of the lipid is free fatty acids; a result that is double that of the control. This result suggests considerable 

metabolic activity in these mussels. This observation is also evident at the 10 km samples from Venture 

which exhibit the next highest levels of lipid, triacylglycerol and free fatty acids. The mussels at 

Venture 1000 m were well nourished and apparently healthy. 
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Table 6.1 Aliphatic Hydrocarbon Concentration in Blue Mussel Tissues at Venture Mooring Stations (ppm, 

Distance 

250m 

500 m t 

500mb 

1000 m t 

1000mb 

2000 m t 

2000mb 

4000 m t 

4000mb 

lOkm t 

lOkmb 

15 km t 

15 km b 

Control t 

Control b 

Source 

Legs 

dry weight) 
Aug 98-0ct 98 Oct 98- Apr 99 Nov 99- Feb 00 Feb 00- May 00 

Cto-C24 OBM Cto-C24 OBM C1o-C24 OBM Cto-C24 

20.5 0.4 37.7 15.2 18.63 14.77 28.44 

20.5 0.5 25.68 

26.25 3.55 13.7 1.43 33.50 

22.45 

27.45 3.1 19.67 

31.43 

12.5 2 27.35 9.9 9.51 2.61 20.84 

8.5 1.5 17.25 2.1 

27.4 6.7 9.94 0.68 20.98 

24.36 

ll.l 1.7 17.56 1.92 22.75 

8.55 1.55 11.52 0.82 19.65 

11.5 2.5 11.2 1.2 12.59 3.62 17.53 

9.5 2 11.2 2.6 13.94 1.40 14.62 

11.2 0.6 

- -- - - -

*Bold indicates where significant difference in taste and/or odour were detected 

** indicates interfering substances present 

OBM= Oil Based Mud 

t= top nets, b= bottom nets 

OBM 

3.6 

2.69 

2.51 

0.60 

1.42 

3.52 

4.00 

2.09 

1.96 

1.8 

1.65 

1.84 

1.41 
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The concentration of aliphatic hydrocarbon is relatively similar throughout the Venture samples and the 

North Triumph control samples. Total hydrocarbon values at Venture 4000 m and 10 km are lower in 

comparison. The oil-base mud region is similar for Venture mussels except at 500 m (Table 6.1). 

Examination of the chromatographic charts of these samples (Appendix F) shows that the C17/pristane 

pair (indicative of healthy intake of algae) is less important and the higher concentration of 

hydrocarbons are non-biogenic. 

February 2000 - May 2000 

Triangle testing identified significant differences in the sensory characteristics of the Control samples 

and at the top cage of Venture 2 km. The Control samples were described as "bitter, off and quite 

obviously different". The Venture 2 km mussels were significantly different in odour, not taste. The 

tissue lipid content of the Control mussels was higher than that of the Venture and Thebaud levels. It is 

unknown if this factor caused the discernable flavour difference. Aliphatic hydrocarbon analyses 
showed the fraction of oil-based mud is lower than tainting concentrations. 

June 2000- November 2000 

Modification to the mooring locations was made considering that drill cuttings and associated mud are 

no longer discharged from the drill rigs and the dispersion of drill cuttings was apparently not affecting 
the bottom set of mussels. The number of mussel mooring stations have been changed to include 

stations at 250 and 500 m from the Venture platform with cages set at mid-depth in an effort to place the 

mussels in the zone of influence of produced water. 

Triangle testing of the mussel samples showed no significant difference between the two Venture 

locations and the Controls. 

November 2000 -April2001 

Analytical results of test mussels from the 250 m and 500 m Venture moorings provided no definitive 

indication of tainting originating from petrogenic hydrocarbon sources. Triangle testing identified a 

significant difference at the 5% level in flavour of mussels between the control and the 500 m site. This 

diffe~ence may be coincidental as the comments ranged considerable. Biochemical markers show that 

the mussels were in good health. 

July 2001 

Mussels collected from the Venture jacket leg contained a high level of interfering material resembling a 

hydrocarbon distillation cut (a light lubricating oil). When diluted this material appeared to be similar to 

a hydrocarbon profile previously observed at mussel mooring stations at 250 and 500 m. The 
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hydrocarbon profile of produced water condensate samples were compared and found not similar in the 
( signature. The lipid content of the Venture mussels indicate they are in a healthy nutritional state. 

c 

( 

July 2002 

As in 2001, mussels collected from the Venture jacket leg contained a high level of interfering material 

resembling a hydrocarbon distillation cut (a light lubricating oil). The lipid content of the Venture 

mussels seem to represent poor phytoplankton availability. Cold and cloudy weather in offshore Nova 

Scotia in 2002 may have prevented major algal blooms from occurring. 

The crab leg tissue samples show more of the NovaPlus Drill Mud profile than of the hydrocarbon 

profile of n-alkanes expected from the mussels. The crab hepatopancreas profile showed the interfering 

hydrocarbon material already reported for the Venture mussels (Table 6.2). Very close scrutiny also 

showed traces of the Nova Drill Plus Mud peaks intermixed with the C 12-C20 alkane profile normally 

reported for mussels. The large pristane peak in the hydrocarbons from the Venture crab hepatopancreas 

suggests a localised diet rich in bottom invertebrates, or dead copepods or copepod feces, as it was not 
evident in the Thebaud crab hepatopancreas. 

Table 6.2 Aliphatic Hydrocarbon Concentration in Jonah Crab at Venture (ppm, dry weight) 

Tissue Cto-Cz4 OBM Pristane 

Leg flesh 35.55 35.37 3.84 

Hepatopancreas 146.18 64.45 38.14 

6.1.2 Thebaud 

Table 6.3 shows the sensory evaluation and body burden concentration of hydrocarbons in moored 

mussels in the Thebaud field. 

Table 6.3 Aliphatic Hydrocarbon Concentration in Blue Mussel Tissues at Thebaud Mooring 
Stations (ppm, dry weight) 

Nov 99- Feb 00 Feb 00 - May 00 Aug 00- Nov 00 July 01 July 2002 
Distance 

Cto-Cz4 OBM Cto-Cz4 OBM Cw-Cz4 OBM C,o-Cz4 OBM Cto-Cz4 OBM 

platform 31.65 5.71 44.54** 11.97** 

wellhead 20.09 4.7 

250m 32.39 7.99 

500 m t 32.39 7.99 

500mb 

1000 m t 27.99 2.17 

1000mb 34.22 3.17 

SOEP Offshore EEM 2002 Annual Report • May 2003 Page 49 



( 
Table 6.3 Aliphatic Hydrocarbon Concentration in Blue Mussel Tissues at Thebaud Mooring 

Stations (ppm, dry weight) 

Nov 99- Feb 00 Feb 00- May 00 Aug 00- Nov 00 
Distance 

CIO-C24 OBM C10-C24 OBM C1o-C24 OBM 

2000 m t 17.62 1.13 24.15 1.78 

2000mb 14.87 0.61 

4000 m t 6.63 1.41 16.78 1.16 

4000mb 33.24 1.76 

10 km t 

10 km b 

15 km t 

15 km b 

Control t 12.59 3.62 17.53 1.84 12.57 1.70 

Control b 13 .94 1.40 14.62 1.41 

So beys 

*Bold md1cates where s1gmficant difference m taste and/or odour were detect 

t=top cage; b=bottom cage 

** denotes average 

November 1999- February 2000 

July 01 July 2002 

C10-C24 OBM CJO-C24 OBM 

11.40 0.95 

( The integrity of the mussel moorings close to the Thebaud platform were low. The sensory evaluation 

did not find any significant difference between the 2000 m site and the Control. Aliphatic hydrocarbon 

concentration is lower than the Control or other stations but similar in the oil-base mud region. 

( 

February 2000 -May 2000 

Analyses of the The baud mussel monitoring sites provide no definitive indication of tainting originating 

from petrogenic hydrocarbon sources. Triangle testing identified significant differences in the sensory 

characteristics of the Control samples and mussels from 1000 m (odour) , 2000 m (odour and flavour) 

and 4 km (odour and flavour) distances from the platform. As with the Venture Control samples 

discussed above, the Control samples were considered objectionable which formed the basis of their 

forced choice decision. 

June 2000- November 2000 

Triangle testing of the mussel samples showed no significant difference between the samples and 

Control. Pristane and C17 levels were low in comparison to previous sample lots and the C21 peak 

representing algal hydrocarbon heneicosahexaene was not present as in previous samples. The mussels 

were considered in poor condition judging by their high water content. The mussels had not received 

enough food to replenish body reserves following spawning. 
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July 2001 

In the absence of an offshore control mooring, mussels from a local commercial supplier (Sobeys) were 

used for the sensory and body burden analysis. Those mussels were considerably different in size, lipid 

content and water. 

Aliphatic hydrocarbons in mussels from the Thebaud production platform were twice the concentration 

(25.87 ppm ) detected in commercially bought mussels (11.40 ppm). Hydrocarbons within the OBM 

range were higher in the platform mussels compared with the Sobeys control. The triangle tests 

indicated that taste decisions were biased by appearance because no adverse comments were made on 

aroma and flavour on Control or Venture and Thebaud mussels. 

Petrogenic hydrocarbons were not detected in either crab leg tissues or crab hepatopancreas samples. 

No significant differences in sensory evaluation were observed in reference or North Triumph crab leg 

meat samples. 

July 2002 

As in 2001, mussels collected from the The baud jacket leg contained minor level of interfering material 

resembling a hydrocarbon distillation cut (a light lubricating oil). The lipid content of the Thebaud 

mussels seem to represent poor phytoplankton availability. 

The crab leg tissue samples show more of the NovaPlus drill mud profile than of the hydrocarbon profile 

of n-alkanes expected from the mussels. The crab hepatopancreas profile also included the normal 

alkanes, but the CwC1s region showed more of the peaks from the NovaPlus drill mud (Table 6.4). 

Table 6.4 Aliphatic Hydrocarbon Concentration in Jonah Crab at Thebaud (ppm, dry weight) 

Tissue CIO-C24 OBM Pristane 

Leg tissue 36.58 36.20 0.81 

Hepatopancreas 15.38 1.45 0.54 
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7.0 MARINE MAMMALS AND SEABIRD MONITORING 

7.1 Marine Mammals- Thebaud Observations 

The Thebaud Production Platform is the only manned facility in the Tier I phase. Since development 

drilling ceased and the rigs are brought in occasionally, offshore observers are stationed only at 

Thebaud. A total of 245 marine mammal observation surveys were performed at the Thebaud 

production platform from January 1, 2002 to December 31, 2002. These observations identified five 

whale and one seal species. A number of observations were not identified to species level due to poor 

visibility. Of these 245 surveys, visibility of less than one kilometre (due to weather) was observed in 

26 of those surveys. The highest number of surveys per months were completed in July and September. 

No marine mammals were observed in 82% of all marine mammal surveys at this location. In 

comparison, no marine mammals were observed in 79% of the surveys in 2001. A total of 31 minke 

whales (MKW), 6 fin whale (FNW), 8 Atlantic white-sided dolphins (A WD), 11 harbour porpoise 

(HBP), 1 sperm whale (SPW), 48 unidentified dolphins (CET), 15 unknown whales (UNK), 24 grey 

seals (GYS) and 5 unidentified seals (SEA) were observed over the course of these surveys (Figure 7.1). 

~ 160 -.-~---~----------~------=-------------~--~----~----= 
~ 140 +-~~------~--~----~----~------~~~~ 
Q) 120 8 100 -~~~---~~---------------~---~~--~--~---~~~ 
0 80 -r-~~~~~~~~~-=~~~--~---~---~---~~ 

~ 60 +-~~-----~~~~~~~------~~~~--------------

~ 40 -1-'--------; 

~ 20 +------'-----J 
c 0 -+---"=-----,---' 

AWD CET FNW GYS HBP MKW SEA SPW UNK Grand 
Total 

Whale species 

Figure 7.1 Whale Species Observed in 2002 at Thebaud 

Due to the close proximity of Sable Island, herds of seals were often noted along the Island's west bar. 

Minke whales were observed in association with seals 31% of the time in comparison to 25% of the time 

in 2001. Most of the whale observations occurred in the summer months (Figure 7 .2). 
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Figure 7.2 Monthly Observations of Whale at Thebaud in 2002 

The whales, dolphins and seals observed from the platforms are representative of those species which 
are expected to transit this area, and their presence demonstrates either indifference or attraction. Fin 
whales appear to prefer areas with high topographic variations from 100m to 200 m (Breeze et al. 

2002). They migrate between their northern feeding grounds to their southern wintering areas. They are 
listed as a species of special concern by COSEWIC (COSEWIC 2002). Sperm whales are more 
common in canyon areas as they prefer water depths between 200 m to 1 ,500 m (Breeze et al. 2002). 
They are listed as a species not at Risk by COSEWIC. The majority of sightings of sperm whales in 
Nova Scotia are males since females sperm whales are predominantly found in sub tropical and tropical 
waters (Breeze et al. 2002). The majority of sightings of marine mammal by observers on platforms 
were grey seals, clearly the dominant marine mammal species in that vicinity as Sable Island is a major 
breeding and moulting area. Grey seals whelp on Sable island between mid-December and mid-January 
(Breeze et al. 2002). Grey seals are listed as species not at risk by COSEWIC (COSEWIC 2002). 
Atlantic white sided dolphins prefer water depths deeper than 50 m and are not listed by COSEWIC 
(Breeze et al. 2002). Harbour Porpoise move offshore from coastal areas in winter (Breeze et al. 2002). 
Minke whales may occur offshore during their southward migration (Breeze et al. 2002). The status of 

minke whales is not evaluated by COSEWIC. 

Since cetaceans were observed from the platforms, it is clear that they were well within the acoustic 
envelope of onboard platform and support vessel noise generating activities. The species reported are 

those most frequently seen by observers onboard transport and from recreational vessels. The observed 
behaviour of the species has been to approach stationary and moving vessels, and often follow and 
appear to demonstrate some curiosity. This is typical behaviour of the minke whale for example, well 

known for its surprise appearances alongside and aft of vessels. 
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This behaviour may reflect non-avoidance of SOEP structures that seem to pose no threat, over a period 

which now encompasses several generations of marine mammals. Lack of avoidance is a lower level of 

response than deliberately approaching structures. 

7.2 Offshore Seabird Monitoring 

7.2.1 Survey Results 

Platform-based Surveys-Thebaud Platform 

Seabird monitoring observations continued on the Thebaud production platform throughout 2002. In 

2002, 193 surveys were conducted over 150 days at Thebaud, an average of 1.29 per day (ranging from 

1 to 3 per day), a slight decrease from 1.68 per day in 2001. Surveys were conducted over an equal 

number of days in 2002 in comparison to 2001. 

More than 14,940 birds were recorded at Thebaud in 2002 during daylight surveys. The five most 

numerous species encountered were Black-legged Kittiwake, Herring Gull, Greater Shearwater, 

Northern Gannet, and Great Black-backed Gull (Figure 7.3). No birds were recorded in 28% of the 

surveys; these results were slightly up from the 2001 results (21% ). Figure 7.4 shows the number of 

seabirds per survey from 1998 to 2002. The number of birds observed per unit effort in 2002 was up 

from that of 2001 at Thebaud (14.7 birds/day+night survey in 2001 vs. 59.3 birds/day+night surveys in 
2002). This is in part due to high numbers of Black-legged Kittiwake observed in January and February 

of 2002. A total of 16 marine bird species and one coastal species (Double-Crested Cormorant) were 

identified. 

All of the common species were observed both far from, and in close proximity to, the platform, and did 

not generally appear to be avoiding the platform area. More gulls were counted beyond 300 m of the 

platform than within 300 m, which is in contrast with the previous year's trend but similar to the 

observations from 2000. More Greater Shearwaters, Black-Legged Kittiwake and Northern Gannets 

were recorded beyond 300m than within 300m. 

There was an decrease in the number of night-time surveys conducted under the platform lights in 2002. 

Twenty-eight surveys were conducted throughout the year. There was an increase in the average 

number of birds per survey from 19 birds per survey in 2001 to 58 birds per survey in 2002. Herring 

and Great Black-backed Gulls were the only bird species observed at night during the 2002 surveys. 

Birds were seen in all surveys conducted under the platform lights in 2002. 
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Platform Dead/Exhausted Bird Surveys - Thebaud Platform 

In 2002, 420 walkabouts on Thebaud to survey dead/exhausted birds were performed over 286 days 

( 1.46 surveys per day), which is similar to the ratio of 2001. A total of 16 birds in 11 different surveys 

were recorded with 10 birds found dead, of which seven were land-based birds (warblers), and one of 

unknown species. Of the known causes of death, one bird died from the flare while another may have 
hit the deck crane. 

More than 62% of bird mortality was recorded in September and October which corresponds with fall 

migration of land-based birds and is similar to previous years results. Other species found on the 

platforms in various conditions, included Greater Shearwater, Pigeon and Sandpiper. 

The relatively low incidence of dead birds (2.3% of the surveys) and the relatively high frequency of the 

surveys suggest there were likely few large scale fatalities in the vicinity of Thebaud, despite evidence 

that birds were, on occasion, fatally attracted to the upset flaring. 

7 .2.2 Population Trends 

Procellariidae 

( In decreasing abundance, Greater Shearwater, Northern Fulmar and Sooty Shearwater occur regularly in 

the vicinity of Sable Island (Brown 1986). Shearwater abundance is lowest during the winter months 

after they have migrated to the southern hemisphere. Greater Shearwaters are most abundant during the 
period from July to September while Sooty Shearwaters are most abundant between April and June 

(Brown 1986). Northern Fulmars are present in the vicinity of Sable Island throughout the year, but are 

most abundant between October and December, and are least abundant between January and April. 

/ 

At Thebaud, shearwaters were also most common in June in 1999, 2000, 2001 and 2002, presumably 

returning from breeding in the southern hemisphere (Figure 7 .5). Their distribution loosely mirrors the 

trend for the Sable Island area (Brown 1986). In 1999, 71 Sooty Shearwaters were recorded over the 

spring/summer, while only seven, eight and one individuals were recorded in 2000, 2001 and 2002 

respectively. Northern Fulmars encounters were infrequent; four were recorded in January 1999, and up 

to seven birds were recorded over 12 surveys in seven days in October, 1999. Only one Northern Fulmar 

was recorded in 2000 (July 7) while seven individuals were recorded in April and May at Thebaud in 

2001. No Northern Fulmars were observed during the 2002 surveys 

The area around Sable Island supports high densities of Greater Shearwaters in comparison to other 

areas in Atlantic Canadian waters. Densities of Sooty Shearwater and Northern Fulmar in the Sable 

Island area are moderate in comparison to densities in other areas of Atlantic Canada. 
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Greater Shearwaters have generally been one of the most abundant and frequent species recorded during 

the platform-based surveys as they are regular summer resident offshore (Breeze et a!. 2002). Other 

shearwaters (i.e., Sooty) have been relatively rare, as have Northern Fulmars. Northern Fulmars are 

more common in winter which unfortunately coincides with poor visibility from the platform. 

Therefore, there is no obvious change in the distribution of procellarids in the vicinity of Sable Island. 

Storm-petrels 

Two species of Storm-petrel, Leach's Storm-petrel and Wilson's Storm-petrel are regularly reported in 

Atlantic Canadian waters (Brown 1986, Breeze et a!. 2002). Relatively high numbers of Leach's and 

Wilson's Storm-petrels are found the waters around Sable Island as compared to other areas of Atlantic 

Canada. Large n!Jmbers of Leach's Storm-petrels arrive in Canadian waters in May. They remain 

plentiful off Sable Island until early autumn when they migrate south following the end of the breeding 

season. Wilson's Storm-petrels spend the austral winter in the northern hemisphere. Migrating birds 

begin to appear in large numbers in the vicinity of Sable Island in May and remain abundant until 

August when they begin to migrate south. Wilson's Storm-petrel is the most abundant of the two 

species. Both species have been found resting on the platforms during the daily walkabouts, however, 
their numbers have been small. Due to their small size, they are likely being missed during platform­

based surveys. Only three petrels were observed in 2002 (June and September). 

Northem Gannets 

Northern Gannets are most abundant in the vicinity of Sable Island during the months of June and July. 
The birds present in the vicinity of Sable Island at this time may be subadults or failed breeders. 

Northern Gannet numbers are typically very low during the winter months when they migrate to the 

southeastern coast of the United States and the Gulf of Mexico (Breeze et al. 2002). The concentrations 

of Northern Gannets found around Sable Island are similar to those found in most areas of Atlantic 

Canada except for the vicinity of breeding colonies where concentrations are very high. 

At Thebaud, Northern Gannet numbers peaked in March, 1999, likely migrating to breeding colonies in 

the Gulf of St. Lawrence (Figure 7.6). In 2000, the spring peak was highest in April, while the highest 

peak for the year was in November, which is more typical of the area. In 2001, over 50% of the 

Northern Gannets observations were recorded in the months of March, April, and May. In 2002, high 

numbers ofNorthern Gannets were observed in the months of April, October, November and December. 

Gannets recorded from the platforms were migrating through the area, however there was no evidence of 

avoidance of the platforms. 
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La rids 

At least 13 species of laridae (gulls, terns, jaegers and skuas) have been recorded in the PIROP data for 

the region (Brown 1986). Herring Gull, Great Black-backed Gull and Black-legged Kittiwake account 

for most of the larid species observed within the region, and this same trend was found at the Thebaud 

platform in 1998, 1999, 2001 and 2002 (Figures 7.7 to 7.9). All of these species display the same 

seasonal abundance patterns. The lowest numbers of larids are present during the period from April to 

June. At this time gulls and kittiwakes are gathered at their coastal breeding colonies and tend to forage 

in close proximity to the colonies. Both Herring Gull and Great Black-backed Gull breed on Sable 

Island. Larid numbers increase through the summer and peak during the period between October and 

December. At this time, adult and juvenile larids have dispersed from their breeding colonies and are 
foraging at sea. Larid numbers decrease between January and March, probably as a result of a 

combination of mortality and movement of birds to their colony sites. 

The waters around Sable Island support relatively high concentrations of Herring Gulls and Great 

Black-backed Gulls in comparison to other areas of Atlantic Canada. This may reflect the presence of 

large colonies of both species on Sable Island. Population densities of Black-legged Kittiwakes are 

generally lower in the waters around Sable Island than in other areas of Atlantic Canada. 

Herring and Black-backed Gulls have generally been two of the most abundant and frequent species 

recorded during the platform-based surveys, and of the other larids, Black-legged Kittiwake were the 

most abundant. The data at The baud generally supports the trend of peak abundance of all three species 

in the fall (Figures 7.7 to 7.9). An exception is the high number of Black-legged Kittiwakes recorded in 

February of 2000 and in January and February of 2002; this was due to flocks estimated at larger than 

500 birds. 

A single Long-tailed Jaegar was recorded at Venture in February, 1999, and Great Skuas were recorded 
at Venture in October/November over four surveys. No jaegars and a single Great Skua (April 18) were 

recorded at Venture in 2000. At Thebaud, up to three Great Skuas were recorded over five days in July, 

August and September, and an estimated 350 were recorded resting within 300 metres of the Thebaud 

production platform in December, however the latter observation is suspect and has not been confirmed. 

In 2000, 2001 and 2002, no jaegars or skuas were recorded; however, given that the rarity of these 

species is not unexpected, and surveys were conducted over fewer days in 2001 than 1999, their 

apparent absence cannot be attributed to the platforms. 

Terns are associated with Sable Island. At Thebaud, Common Terns were only recorded in July and 

August 2001 as well as in June of 2002 (Figure 7 .10). The recording of few terns at Thebaud in 

200land 2002 is not surprising since only one was recorded in 2000 (July). 
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Figure 7.7 Herring Gull Occurence at The baud 
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Alcids 

Five alcid species can be expected to occur in the region including Dovekie, Common Murre, Thick­

billed Murre, Razorbill, and Atlantic Puffin. All of these species are pelagic species that typically stay 

away from land except during breeding. In general, these species are most abundant in the waters 

around Sable Island during the winter months, particularly during the months of January and February 

(Brown 1986). Numbers decline during the spring as these birds congregate at their breeding colonies . 

Alcids disperse from these colony sites in the autumn and reach the Sable Island area in early winter. 

This pattern is similar for all of these species although there are some differences in the time they are 

present in the Sable Island area (Brown, 1986). The area around Sable Island generally supports a 

relatively low population density of all of the alcid species in comparison to other areas of Atlantic 

Canada. The highest densities are typically found in the waters around Newfoundland 

Alcid sightings by observers have been quite rare, however, this is not surprising given their coloration 
and size. In 2002, dovekies were sighted both within and beyond 300 m from the platform. Murres were 

recorded on 25 occasions in 1999, 6 occasions in 2000 and six occasions in 2002 at Thebaud but were 

not recorded in 2001. Murres are common offshore in winter (Breeze et al. 2002). 

7.2.3 Summary of Seabird Observations 

( Bird migration trends by the Thebaud platform generally mirror Sable Island patterns. All common 

species were observed both far and in close proximity to the platform and did not generally appear to 
avoid the platform area. Low incidence of dead birds and the high frequency of the surveys suggest 

there was likely no large scale fatalities in the vicinity of the platforms. Few fatalities were observed to 

occur as a direct result of flaring. As flaring was recorded in few surveys at The baud, flaring is likely a 

rare event during drilling of the wells, and during production. 

7.3 Sable Island Oiled-Seabird Beach Surveys 

During 2002, Zoe Lucas, on behalf of ExxonMobil carried out eleven beached seabird surveys on the 

north and south sides of Sable Island, one in each month except October. The interval between surveys 
averaged 31 days, the longest being 48 days (between the November and December surveys). Table 7.1 

shows the number, and percent oiled for the main groups of seabirds found as beached carcasses during 

year 2002: 208 procellaridae or tubenoses (Northern Fulmar and shearwaters); 101 larids (gulls and 

terns); and 539 auks (Razorbill, Common and Thick-billed Murres, Black Guillemot, Dovekie, and 

Atlantic Puffin). 
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Table 7.1 Monthly Observed Beached Seabird Carcasses on Sable Island- 2002 Survey 

Tubenoses Gulls & Terns Auks 
Month 

Total No. %Oiled Total No. %Oiled Total No. %Oiled 

January 3 0 12 0 15 13.3 

February 14 0 16 0 36 41.7 

March 7 14.3 22 0 259 83.8 

April 4 0 19 5.3 139 75.5 

May 2 50 8 0 71 66.2 

June 47 2.1 6 0 4 50 

July 82 1.2 5 0 2 100 

August 39 0 3 0 0 -
September 3 33.3 0 - 0 -
November 6 16.7 4 0 0 -
December 1 0 6 0 13 53.8 

Totals 208 2.9 101 1.0 539 73.7 

With the exception of the sandy plain area (on the south side of the island), the beach was examined 

from the tideline to the base of vegetated dunes. Along the sandy plain the area of beach surveyed 

extends from tideline to approximately 50 metres inland. Seabird carcasses were collected, examined 

for oiling, entanglement, and experimental marking such as leg bands, and removed from the beach. 
Protocol provided by John Chardine of the Canadian Wildlife Service was used for recording numbers 

and rates of oiling. 

Oiled bird specimens were sent to Seatech Ltd. in Dartmouth, Nova Scotia for oil identification. Of 

twenty-four specimens collected during 2002, ten contained crude oil (four slightly weathered, s1x 

weathered); one contained Bunker C and unknown heavier oils; and one contained lube or hydraulic 

type oil. Weathered crude oil generally indicates discharges from oil tanker cargo or slop tanks, and 

contamination containing only Bunker Cis possibly from tank washings. 

During 2002, the numbers and species composition of beached seabirds, and the proportion oiled, were 

consistent with patterns observed on Sable Island in previous years. Auks comprised 98% of oiled 

seabirds found during 2002. Most oiled carcasses washed ashore during late winter and all were 

contaminated with very dark (black-brown) thick oil, the oil usually having a crusty and hardened outer 

layer. 
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8.0 SUMMARY AND CONCLUSIONS 

The summary and conclusions for 2002 EEM Program specific components are as follows: 

• The concentration of petroleum hydrocarbons and barium in sediment are elevated above 

background levels within 250 m and 500 m at Thebaud along Axis 3, the direction of prevailing 

current (southeast). These parameters are present at background levels in the near-field environment 

at Venture. Petroleum hydrocarbons and barium were elevated at 250 m at North Triumph along 

Axis 7, the prevailing current (southwest) direction. 

• Amphipod mortality was evident in association with elevated petroleum hydrocarbon and barium 

concentrations in sediment only at Thebaud near-field 250m on Axis 3. 

• The epibenthic communities at Venture and Thebaud beyond the cutting pile are not adversely 

affected by the discharge of drill wastes. The drill cuttings pile at Venture persist in virtually the 

same dimensions as originally deposited, and have not dispersed within one year from cessation of 

drill waste discharge as predicted. The cutting pile at Thebaud appears to have dispersed or buried. 

• The platform leg supports and the protective mattresses at Venture, Thebaud and North Triumph 

support high densities of sea cucumbers and snow crabs. The cutting piles at Venture and Thebaud, 

and protective mattresses at the three platforms cover approximately 6,890 kg (wet wt) of benthic 

standing stock over a combined area of 24,606 m2
• The mattresses provided habitat for 

approximately 47,022 kg (wet wt) of biomass and the jackets are enveloped in 28,486 kg (wet wt) of 

biofouling flora and fauna. An estimated net gain of 68,618 kg (wet wt) in attached biota results 

after four years of structure installation. The fish habitat compensation plan predicted a 2.4 fold 

increase over what was lost. The monitoring shows a 10 fold increase in productive habitat and the 

potential for increased growth and biomass will occur as the epilithic communities mature. 

• The marine pipeline from Thebaud to Goldboro attracts a diverse benthic community composed 

primarily of mobile species. The epilithic sessile flora and fauna are developing at a slower rate than 

expected. 

Elevated concentrations of petrogenic hydrocarbons are detected in mussel tissues from the jacket 

legs of Venture and Thebaud platform. Chemical analyses of Jonah crab muscle and hepatopancreas 

tissues captured adjacent to Thebaud and Venture show contamination with NovaPlus drill mud. 

• The whales, dolphins and seal species observed from the platforms are those species which typically 

frequent the area. It is reasonable to assume that the marine mammals observed from Thebaud are 

within the acoustic range of the sound spectra radiating from the drilling and production activities. 
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Low incidence of dead birds and the high frequency of the surveys on The baud indicate that there is 

no large scale bird fatalities in the vicinity of the platforms. None of the oiled seabird carcasses 

found on Sable Island contained hydrocarbons traceable to the SOEP Tier 1 operations. 
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Sediment Chemistry 

Hypotheses 

The study design was intended to address specific questions, and to allow the testing of specific 
null hypotheses, regarding the potential effects of drilling on the marine environment. 

Operational monitoring of sediment quality is intended to answer specific questions with respect 
to the effects of drilling on sediment quality. Based upon results obtained between 1998 and 
2000, it was concluded that the most effective monitoring to detect effects has been based upon 
measurement of barium (a component of drilling muds) and total petroleum hydrocarbons (TPH) 
in sediments from the vicinity of drilling platforms. The questions being addressed through the 
monitoring program are as follows: 

• Have the concentrations of contaminants (barium and TPH) in sediment changed? If so, 
can these changes be correlated with sediment toxicity or changes in benthic habitat 
along a gradient from the platforms? 

The first question is formulated into a null hypothesis that can be tested statistically (the results 
of sediment toxicity will be considered in a later section): 

Ho: Drilling operations have not significantly changed the concentration of barium or 
petroleum hydrocarbons. 

Rejection of this null hypothesis (at the probability level p<0.05) will lead to the acceptance of 
the alternative hypothesis that drilling activity has caused significant change in the marine 
environment. A statistically significant change may or may not have ecologically significant 
implications. Therefore, acceptance of the alternative hypothesis must be accompanied by an 
evaluation of the ecological relevance of the magnitude of the change that has been detected. 

Statistical Approach 

The statistical approach to evaluating the monitoring data has been structured to consider two 
levels of scale. 

1) Testing for overall differences between near-field stations (3,000 m ofless from the 
drilling platform) and far-field stations (more than 5,000 m from the drilling platform) at 
each specific platform. This testing will be used to assess whether there are 'gross' 
effects attributable to drilling activities, that cause an overall change within 3 km of the 
platform. This testing is carried out using a nested Analysis of Variance design, 
incorporating coding for near-field or far-field stations, and the date of the survey (1, 2, 3, 
4, 5, 6, 7 or 8). Of greatest interest are effects due to Field (which may identify persistent 
natural differences between near-field and far-field areas. Effects due to Time can 
identify changes over time that occur in both the near-field and the far-field. A 
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significant FieldxTime interaction term would identify a difference between the near­
field and the far-field that does not exist at all times. 
Testing for local effects as a function of Time or Distance, within 3,000 m of each 
specific platform. These tests are carried out using a nested ANOVA (General Linear 
Model), and consider time (up to eight sequential surveys over a five-year period), 
distance from the drilling platform (250, 500, 1,000 and 3,000 m), and the 
TimexDistance interaction (potentially significant differences that may not exist at all 
times or distances from the platform). It is the interaction term that is most likely to 
identify genuine effects of drilling, as the data sets include the baseline surveys that were 
carried out prior to significant drilling operations. 

In contrast to other work on the effects of offshore drilling platforms in the marine environment 
(Kennicutt et al. 1996), the present study design treats all effects (Distance, Axis, and the 
DistancexAxis interaction) as fixed effects. As a consequence, the results of the analysis are 
specific to each platform and time. 

In any statistical testing program where a large number oftests are carried out, there is a risk that 
random factors will occasionally lead to the conclusion that a statistically significant effect 
exists, where in fact there is no real difference. Using the conventional statistical probability 
level (p) of a.=0.05, this will occur in about one test in twenty. In order to aid in interpreting the 
importance of statistically significant differences where doubt may exist as to whether they are 
true effects of the project, four principles were identified during the study design phase. These 

( were the principles of: 

( 

• proximity (differences are more likely to be real if they are observed in close proximity to 
the source of the disturbance); 

• adjacency (differences are more likely to be real if two or more adjacent locations are 
affected); 

• multiplicity (differences are more likely to be real if two or more parameters are affected 
simultaneously); and 

• duration (differences are more likely to be real if they persist over time). 

Although each of these principles is evaluated independently, they can be taken cumulatively to 
establish a weight of evidence suggesting that observed statistically significant differences either 
are, or are not, true effects of the project. 

Data Screening 

Overall, the analysis of sediments collected between 1998 and 2000 has shown non-detectable 
results for all or virtually all samples submitted for the P AH (polycyclic aromatic hydrocarbon) 
and BTEX (benzene, toluene, ethyl benzene and xylenes) compounds. Likewise, concentrations 
ofthe low molecular weight (C6-Cll) in the total petroleum hydrocarbon (TPH) compounds have 
also been uniformly non-detectable. A limited analytical suite was employed during 2001 
(organic analyses included benzene, toluene, ethylbenzene, xylenes, as well as the fractionated 
TPH compounds. Of these, only the heavier (C11-C20 and C21-C32) hydrocarbons were detected. 



( 

( 

For statistical purposes, hydrocarbons were expressed as TPH (the sum of C6 to C32 
hydrocarbons). 

Among the inorganic analytes, concentrations of antimony, arsenic, beryllium, boron, cadmium, 
cobalt, copper, lithium, molybdenum, mercury, nickel, selenium and tin were typically less than 
or at the analytical detection limits in virtually all samples submitted between 1988 and 2000. 
Of the remaining analytes (total inorganic carbon (TIC), total organic carbon (TOC), aluminum, 
barium, chromium, iron, lead, manganese, strontium, thallium, uranium, vanadium and zinc) 
barium is considered to be a key element for monitoring purposes because it is a constituent of 
barite, a clay-like mineral used in drilling muds. 

As part of the overall quality assurance and quality control plan for the monitoring program, field 
duplicate samples were collected at selected sampling stations. In addition, laboratory duplicate 
samples were also processed. The field duplicate samples incorporate at least three sources of 
variation (field variation between samples; sub-sampling variation in the laboratory, and 
analytical uncertainty), whereas the laboratory duplicate samples incorporate sub-sampling 
variation and analytical uncertainty. Inspection of the quality assurance results indicated that 
there was little variation attributable to laboratory analysis. Variability in field duplicates was 
somewhat higher, indicating that there is local scale patchiness in TPH, and to a lesser extent 
barium concentrations. Overall, however, the lab and field duplicates indicated that the data 
were of high quality, and reliable. 

1.4 Sediment Chemistry at the Gully 

The data set for the Gully consists of five sampling stations, that have been sampled on each of 
the eight consecutive surveys. As a result, it is possible to test for differences over Time (with 
the five sampling stations as replicates). It would also be possible to test for differences between 
stations at the Gully. However, as there were no exploration or drilling activities at the Gully, 
and these samples were collected to provide assurance that activities near Sable Island were not 
affecting this area, detecting differences between stations at the Gully is of considerably less 
interest than detecting differences over time. 

Using ANOV A, differences between the eight sequential surveys were tested, using Survey time 
as a treatment, and the five stations as replicates. Survey was coded as 1 (June 1998), 2 
(November 1998), 3 (June 1999), 4 (November 1999), 5 (June 2000), 6 (November 2000), 7 
(June 2001) and 8 (July 2002). In performing this analysis, we disregard the fact that by 
repeatedly sampling the same stations, they become technically pseudoreplicated over Survey. 
This statistical analysis was conducted only for sediment barium and TPH concentrations. 

• For barium, no significant differences were detected at Gully stations, over Survey time. 

• For TPH, a significant difference was detected at Gully stations over Survey time. 

These differences, although statistically significant, do not appear to be related to drilling 
activities. Interpretation of the TPH results is complicated by the fact that the sensitivity of the 
analysis improved over time, and detection limits varied from 15 mg/kg to <3 mg/kg. As a 
result, it was decided to code "less than" values for TPH as one-half the detection limit value. 
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With improved analytical sensitivity, TPH was generally detected at all sampling stations during 
the June 1999 survey (Survey 3), and sporadically thereafter. The TPH concentrations measured 
at sites in the Gully area ranged from 2.65 mglk:g to 5.45 mglk:g. These TPH concentrations are 
consistent with background TPH concentrations measured at far-field stations around the drilling 
platforms at that time, and would not have been detectable during the baseline survey. 
Therefore, the TPH results do not appear to indicate an effect attributable to drilling activity. 

1.5 Sediment Chemistry at Venture 

1.5.1 Near-Field vs. Far-Field 

Differences between barium and TPH concentrations the near-field and the far-field were 
evaluated for the eight survey dates, using ANOV A (testing for effects due to Field, Survey, and 
FieldxSurvey), and data that were log-transformed, as appropriate, to improve the homogeneity 
ofthe variance. 

For barium, there was no statistically significant evidence of differences between near-field and 
far-field, nor was there any evidence of change over time. For TPH, there were significant 
differences between near-field and far-field, with TPH higher in the near field. There was a 
significant difference between surveys. TPH was higher overall during the November 1998 
survey than at other times. As there were no large-scale differences between near-field and far­
field that were indicative of an effect of drilling that affected the entire near-field area, it was 
considered appropriate to examine possible effects within the near-field area (250 to 3,000 m). 

1.5.2 Within the Near-Field Area 

Potentially significant differences within the near-field were evaluated using a nested ANOVA 
model (Table 1.1) with four Distances (250, 500, 1,000 and 3,000 m) and eight Times (June 
1998, November 1998, June 1999, November 1999, June 2000, November 2000, June 2001, July 
2002). Of particular interest in this analysis is the DistancexTime interaction term, which would 
indicate the presence of a significant difference at one or more Distances, that was not present at 
all Times. This would be the expected condition for effects due to the drilling platform that 
could not exist at the time of the baseline survey (June 1998). 

For barium, there were significant differences due to Distance. Barium concentrations were 
slightly elevated at 350 mglk:g on Axis 5 at 250m in November 1999. Barium concentrations 
higher (330 mglk:g) overall in June 2001 (Survey 7) than at Surveys I, 2, 6 or 8. In addition, 
barium concentrations were lower overall at the 3,000 m distance from the platform, than at the 
250 and 1,000 m distances. 

During June 2001, only traces of TPH were detected at two stations 250m from the platform, 
and one station 500 m from the platform. In 2002, TPH was detected at 13.3 mglk:g at Station 
250-3 and 10.4 mglk:g at Station 250-5. Higher concentrations were found in previous surveys in 
the southwestern direction (Axis 7). 
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Table 1.1 

Variable 

Barium 

TPH 

Tests for Significant Differences Due to Distance, Survey, or the 
DistancexSurvey Interaction at Venture, using ANOV A. 

Probability1 (p) of Difference Being Significant(*) or Highly Significant(**) 

Distance Survey DistancexSurvey Comment 

p=0.004* p=0.066 p=0.470 Distance 3000 m < 250 m, 

1,000 m; Time 7 > l, 2, 6. 

p<O.OOOl** p<O.OOOl** p<O.OOOl** Distance 250m> 500 > l 000, 
3000m; Time 2 >Times l, 3, 4, 5, 
6, 7;8 

I A p value of more than 0.05 IS considered to be statistically non-stgruficant. 
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Survey at the Venture platform. 
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1.6 Sediment Chemistry at Thebaud 

1.6.1 Near-Field vs. Far-Field 

Differences between the near-field and the far-field were evaluated for six survey dates (June 
1998, June 1999, November 1999, November 2000, June 2001 and July 2002), using ANOVA 
and testing for effects due to Field, Survey, and FieldxSurvey). Data were log-transformed to 
improve the homogeneity of the variance. 

At Thebaud, the baseline survey (Survey 1) was carried out in June 1998, with two drilling 
surveys (Survey 3, June 1999 and Survey 4, November 1999), and subsequent production 
surveys. There was no survey carried out at Thebaud at Survey 2 (November 1998), and only 
near-field stations were sampled at Survey 5 (June 2000). The barium and TPH concentrations 
were higher overall in the near-field than in the far-field. The TPH concentration was also 
higher at Survey 3 (June 1999) than at other times. For barium, there was significant difference 
between near and far fields but not between surveys. For TPH, there were significant differences 
between surveys. 

Overall, the differences associated with barium and TPH appear may be indicative of effects 
attributable to drilling. These effects are explored in more detail below, by examining the 
significance of variation within the near-field zone. The differences observed for other variables 

( appear to reflect large-scale environmental or temporal variability. 

1.6.2 Within the Near-Field Area 

Within the near-field area at Thebaud, effects due to Distance, Survey, and the DistancexSurvey 
interaction were tested using ANOV A {Table 1.2). For barium, there were no Survey effects 
indicating that barium concentrations overall have not changed over the period of monitoring. 
There were, however, significant Distance effects, indicating that barium concentrations 250 m 
distant from the platform are higher than concentrations at 500, 1,000 and 3,000 m; and that 
concentrations at 500 m are greater than at 1,000 m. In 2002, barium did not decrease within 
250 and 500 m along Axis 3. 

For TPH, significant differences were identified due to Distance and Survey. The Distance 
effect was attributable to the fact that overall TPH concentrations decreased with distance from 
the Thebaud platform. The Survey effect was due to higher overall TPH concentrations at 
Survey 3 (June 1999) than at other times. Although there was no significant DistancexSurvey 
interaction term, these changes were considered to be attributable to drilling activities. The 
observed TPH concentrations ranged from 0 to 1,550 mg/kg at a distance of 250 m from the 
drilling platform (median value 5.0 mg/kg), but concentrations dropped rapidly with increasing 
distance. The observed concentrations at the 500 m distance ranged from 0 to 564 mg/kg 
(median value 1.4 mg/kg), and at 1000 m distance, the range of values was 0 to 35.5 mg/kg 
(median value 0.1 mg/kg). In June 2001, TPH concentrations of 360 and 564 mg!L were 
detected at distances of 250 m and 500 m, respectively, on Axis 3. All either TPH results for the 
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area around the Thebaud platform were non-detectable. In July 2002, TPH concentrations of 468 
mg!kg and 146 mg!kg were detected at 250m and 500 m on Axis 3, respectively. 

Table 1.2 

Variable 

Barium 

TPH 

Tests for Significant Differences Due to Distance, Time, or the 
DistancexTime Interaction at Thebaud, using Nested ANOV A. 

Probability (p) of Difference Being Significant(*) or Highly Significant(**) 

Distance Time DistancexTime Comment 

p<0.0001** p=0.198 p=0.950 250 m > 500, 1000, 3000 m; 500 m 
> 1000 m. 

p<0.0001** p<0.0001** p=0.867 Time 3 > 1, 4, 6, 7; 250m> 500 m 
> 1000, 3000 m. 

3 4 

~:all I ·1 ~ l •t ~ : l -. t, -. ~ 
. . . . . . ---- ---- ----···~ ...... .. ..... 

5 6 7 

{9 {;] ·5J ---- ---- ----..... ...... .. ..... 
8 

rf::J . --·--

Least square means of ANOVA on barium as a function ofDistance, Survey and 
DistanceXSurvey at the Thebaud platform. 
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Least square means of ANOV A on TPH as a function of Distance, Survey and DistanceXSurvey 
at the Thebaud platform. 
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1.7 Sediment Chemistry at North Triumph 

1.7.1 Near-Field vs. Far-Field 

Differences between the near-field and the far-field were evaluated for seven survey dates, using 
nested ANOV A (testing for effects due to Field, Survey, and FieldxSurvey), and data that were 
log-transformed to improve the homogeneity of the variance. At North Triumph, two baseline 
surveys were carried out, in November 1998 and June 1999. The first drilling survey was carried 
out in November 1999. Drilling continued in 2000, however, after January 1, 2000, all drill 
cuttings were collected at the drilling platform and shipped elsewhere for disposal. 

For barium, a significant difference was detected between near-field and far-field areas, 
indicating that barium concentrations in the near-field have been higher, overall, than those in the 
far-field. No significant effects due to Survey or the interaction term were detected. 

For TPH, a significant difference was also detected between near-field and far-field areas, again 
indicating that TPH concentrations in the near-field have been higher overall than those in the 
far-field. However, for TPH there was also a significant difference due to Survey, and a 
significant FieldxSurvey interaction. The Survey effect indicated that TPH was higher in 
November 1999 than any other time, and that the TPH concentrations measured in June 2001 
were lower overall than at any other time. The interaction term indicated that TPH 
concentrations were higher in the near-field than in the far-field in November 1999 and June 
2000, but that there have not been significant differences between near-field and far-field at other 
times. 

1.7.2 Within the Near-Field Area 

Within the near-field area, effects due to Distance, Survey, and the DistancexSurvey interaction 
were tested using nested ANOV A (Table 1.3). Most significant effects were attributable to 
change over Time, however, there were some significant Distance and DistancexSurvey effects. 

For barium, the significant Distance effect indicated that concentrations were higher at the 250m 
distance than at the 500 or 3,000 m distances. Significant Time effects indicated that the barium 
concentrations in November 1999 were higher overall than in November 1998 or June 1999. 
Barium concentrations since November 1999 have been declining. There is a continue decrease 
in barium levels in sediments within 250m of the platform since 19.99, however a peak appeared 
in 2002 along axis 7 indication that barium is persistent and drill wastes is patchy. Barium 
concentrations beyond 250m is stable and within background levels. 

For TPH, the significant Distance effect indicated that TPH concentrations at the 250 m distance 
are higher overall than at 500, 1,000 or 3,000 m. Significant Survey effects indicate that the 
TPH concentration was higher in November 1999 than in baseline surveys (November 1998, 
and June 1999) and post-drilling surveys in November 2000, June 2000 or July 2002. The 
significant interaction term showed that although there were no significant differences due to 
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Distance in November 1998, June 1999 (baseline), June 2001 or July 2002, TPH concentrations 
were elevated at 250m on Axis 1,5 and 7 in November 1999, June 2000, and November 2000, 
declining to near baseline levels between 500 and 3,000 m distance. Since 2000, there is 
apparently a considerable decrease in sediment TPHs within 250 and 500 m compared to 
background levels. TPH remains highest on Axis 7 in the prevailing current direction. 

Table 1.3 

Variable 

Barium 

TPH 

Tests for Significant Differences Due to Distance, Survey, or the 
DistancexSurvey Interaction at North Triumph, using Nested ANOV A. 

Probability (p) of Difference Being Significant (*) or Highly Significant (**) 

Distance Survey DistancexSurv Comment 
ey 

p=0.0015* p<O.OOOl * p=0.343 250 m > 500, 3000 m. 

Time4 > 2, 3. 

p<O.OOOl** p<O.OOOl** p=O.OlO* Time 4 > 1, 6, 7, 8 250m> 500 m 
> 1000, 3000 m 
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Least square means of ANOV A on barium as a function of Distance, Survey and 
DistanceXSurvey at the North Triumph Platform. 
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QAJQC Scatterplots of duplicate data (field and laboratory) for barium and TPH levels for North 
Triumph, Venture and Thebaud platforms. 
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( 2.0 Benthic Habitat and Community 

Hypotheses 

( 

The distribution and abundance of mega-epifaunal species (primarily sand dollars and brittle 
stars in the areas presently under study) is used in conjunction with sediment chemistry and 
toxicity results to provide a holistic assessment of sediment quality, and assess whether a 
correlation exists among the triad of parameters. The study design was intended to address 
specific questions, and to allow the testing of specific null hypotheses, regarding the potential 
effects of drilling on the marine environment. Monitoring of epibenthic megafauna is intended 
to answer the following questions. 

• Has benthic habitat and epifaunal species relative abundance changed with distance from 
each drilling site? If so, are these changes correlated with sediment chemistry and 
toxicity? 

• Are changes in benthic habitat consistent or prolonged with time along a gradient? 
• Is benthic habitat and epifaunal species abundance useful as an EEM candidate attribute? 

The key null hypothesis with respect to the effects of drilling activity on the benthic epifauna 
was: 

Ho: the population density of observed epifaunal organisms has not been changed by the 
drilling operation. 

Rejection of this null hypothesis would lead to acceptance of the alternative hypothesis, that 
drilling activities have resulted in changes in the population density of the observed epibenthic 
orgarusms. 
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APPENDIXB 

Laboratory Analytical Data for Sediment 
from "The Gully" and Venture Field 

• June 1998 Gully Data 
• November 1998 Gully Data 
• June 1999 Gully Data 
• November 1999 Gully Data 
• June 2000 Gully Data 
• November 2000 Gully Data 
• June 2001 Gully Data 
• July 2002 Gully Data 

• June 1998 Venture Data 
• November 1998 Venture Data 
• June 1999 Venture Data 
• November 1999 Venture Data 
• June 2000 Venture Data 
• November 2000 Venture Data 
• June 2001 Venture Data 
• July 2002 Venture Data 
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Laboratory Analytical Data for Sediment 
from "The Gully", June 1998 

• Table 1: Trace Elements 
• Table 2: Petroleum Hydrocarbons 
• Table 3: Polycyclic Aromatic Hydrocarbons 
• Table 4: Sediment Quality 
• Table 5: Toxicity 
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TAULE: hl: Trace t-:lemcnts nt Gully Stutluns • Jutie 1998 

Aluminum ,\ftthttuny . Arse•lc Darlum Beryllium DoroR Cadmium Cloroonlu• Co ball Copper 
Unlqllt_slallon_ld ltoplloalr_ld lllc/kl nlc/k& n•cfkl . ma/kc .. .,.. mcfkc ID&/kl lllr/kl mr/k& Mc/kl 

~_ll!ly I 74_20 <2 <2 120 <) <S <0.3 3 <I <2 
~ully2 4700 <2 <2 78 <S <S <0.3 <2 <I <2 
Gully3 6970 <2 <2 120 <S <S <0.3 3 <1 <2 
Gully4 7960 <2 <2 130 <S <S <0.3 2 <I <2 
IG_ullr4 Lnb J)up. 7910 <2 <2 ISO <S <5 <0.3 2 <I <2 
KJully 5 6240 <2 <J. IIU <~ <~ <U.J J. <I <l. 

- - -- -- - · - - -- · - -------
Iron Lud Ulhlum MIIIIIDflt Molybdt11um ,,.. ...... .,. Nickel SeloaiMIR Srroatl•• Thalli•• · 

Unlqbt~stoit~n_ld Reptluce_ld .m&lka m&lka · m&lk1 mc/lla 1111/kl :. 1111/kl . ntr/kl . "'""• . . • en;, i M&/kl ' ' 

UUIIY I 1400 J..ll <~ J.4 <J. U.UI <J. <J. 34 U.l 
Gully2 610 2.00 <5 · 6 <2 . <0.01 <2 <2 19 0.10 
Gully3 1300 3.00 <5 17 <2 <0.01 <2 <2 28 0.10 
Gully4 1100 3.70 <5 19 <2 <0.01 <2 <2 32 0.10 
Gull)'4 Lnb l.)up. 950 3.70 <5 19 <2 <0.01 <2 <2 34 0.10 
Gully:> . 630 2.80 <S 11 <2 <0.01 <2 <2 26 0.10 

11• Uranium v .......... 2.lat 
Unlqllt_slatloa_ld Replloolt_ld mcfk& llllikll ntr/kl lllr/kl 

1UUIIY I <J. U.J. 5 7 

1

oully 2 <2 0.20 2 s 
,QullyJ <2 0.20 . 4 6 

1Gully4 <2 0.20 3 6 
Gully4 Lub Dup. <2 0.20 3 6 

I[UUIIY s <l. U.IU 2 ~ 



..--. ... 
----.... 

TABLI!: 2n: Petroleum llyclrocarbous nt Gully Stntlous- June 1998 · 

- - - - -- - -- --- -

Ufll&t•t ToiHtMf t;CkJIWMUnt X7letott l;.~ .. l;u·l;• \.:11·\.:u 11m (l;u-\.:ul Tl'll 

Ualquo_slado•Jd Rtpll<alo_ld •Ill< I •Ilk& •Ilk& •Ilk& •Ilk& •Ill< I •like •iii<& '"&I'< I 
!Gully I <0.02:> <0.025 <0.02) <0.05 <2.5 <15.0 <15.0 <JU.U <32.5 
Gully 2 <0.025 <0.025 <0,025 <0.05 <2.S <IS.O <IS.O <30.0 <32.S 
Gullyl <0.025 <0.025 <0.025 <O.OS <2.S <15.0 <IS.O <30.0 <32.S 
1Qully4 <0.025 <0.025 <0.025 <0.05 <2.5 <15.0 <15.0 <30.0 . <32.5 
1Gully4 Lob Dup. <0.025 <0.025 <0.025 <0.05 <2.5 <15.0 <15.0 <30.0 <32.5 
ICJully 5 <0.025 <0.025 <0.025 <0.05_ <2.5_ <I~() <~.u_ "<JU.O <32.5 
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T~\ULE Jn: l'olyc:yc:lle Aronullic: llydroc:orbous 111 Gully Sill lions- Jnne 19!111 

Naplttltalen• l·Motltylaaplttbal"'e I·Mtll•rlaaplhalc .. Acuapltthrloat A< .. apbthoae 

I 
Unlqtte_slallon_lcl Rtpllcale_ld . .,... ..,.. . ....... .. .,.. . 1111/k& 

<0.05 (Jully I <0.0) <0._05 <o.os_ <0.05 
1Gully2 <O.OS <0.05 <O.OS <0.05 <O.OS 
Gully3 <0.05 <0.05 <O.OS <O.OS <O.OS 
Gully4 <O.OS <O.OS <O.OS <O.OS <O.OS 
Gully 4 Lnb Dup. <O.OS <O.OS <O.OS <O.OS <O.OS 
jGully 5 <0.05 <0.0) _<Q.05_ <0.05 <o.u5 

.. . , ........ l'kenaalhreat Aatbractae Fl•oraatbtttt ..,. .... 
Unlq••-•lalloll_lcl Repllcate_ld ... .,... .. .,... ...,.. . •Ilk• lllc/kl : . 

IOully I <0.0~ <0.()5 <().05_ <0.05 <0.05 
Gully2 <O.OS <O.OS <O.OS <O.OS <O.OS 
Gully3 <O.OS <O.OS <O.OS <O.OS <O.OS 
Gully 4 <O.OS <O.OS <O.OS <O.OS <O.OS 
Gully4 Lab Dup. <O.OS . <O.OS <O.OS <O.OS <O.OS 
liully :I <U.U) <0.05 <u.u5 <0.05 <0.05 

-

Utna(a)anthraceuo CbrJitllt Utaao(b)R•oraalkent Denao(k)Rvoranlbtttt Dtaao(a)t•rrentc . ·I 
I Ualq••-•tallon_ld RepUeate_ld .. .,... . . .,.. .... ........ . . . . .... .,.. .... ........ ·' . 
' 
jiGuBy I <U.U) <0.05 <U.U) <0.05 ~0.()5 

(Jully 2 <O.OS <O.OS <0.05 <O.OS <O.OS 
Gully3 <Q.OS <O.OS <O.OS <O.OS <O.OS I 

Gully4 <O.OS <O.OS <0.05 <O.OS <O.OS i 

Gull}'4 Lob Dup. <O.OS <O.OS <0.05 <O.OS <O.OS 
jGully 5 <0.05 <0.05 <0.05 <0.0~ ~U.!Js_ 

Perrfene lndeno(l,l,J-cd)pJrene Dlbenl(a,h)anthractnt Bea•o(&hl)perrlent 
Ualque_statlon_ld Repllcote_ld ......... ...,... ...,... •ilk· 

i<JUIIY I <O.U5 <U.U5 <U.U5 <U.U5 
Gully2 <O.OS <O.OS <O.OS <O.OS 
Gully3 <O.OS <O.OS <O.OS <O.OS 
Gully4 <O.OS <O.OS <O.OS <O.OS 
Gully4 Lob Dup. <0.05 <O.OS <O.OS <O.OS 
liully 5 <u.u5 <U.U) <U.U) <U.U) 
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TABLE 4a: SedJment Quality at Gully StationS· June 1998 

Totallnorz. Carbon · Totlll 0rz. Carbon ·craveL"- Sect."- SUL .. Clar-"- SPM BaContent , 
UnlqueJ(Dtlon.Jd Repllcllte_ld Will Will IlL i 

uuuy 1 . <U.lU U.3U U.IS_ _!111.3 U.l _().IS U.IJ(J(J;.t· <lP 
IJully 2 

.. 
0.10 0.20 0.9 98.3 <0.1 0.8 . 0.0004 <0.3 

Gully 3 0.10 0.20 <0.1 99.2 <0.1 0.8 0.0005 <0.3 
Gully4 0.10 0.20 <0.1 99.2 <0.1 0.8 0.0002 <0.3 
Gully 4 LabDup. 0.10 0.20 <0.1 99.2 <0.1 0.8 
uuuy,:, U.;.tU u.:zu <U. I !1!1.1 <U.I U.!l U.UUUIS <U.3 
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TABLE Sn: Toxldly nl Gully Sin lions- June 1998 

A•phlpod S..rvlval £clolaald FortUiullooo Mki'IIIOI 

Ualqtto_slalloa_ld Roplkalo_ld Morlallly% CHiral Mortality% %Forllllullea £C50 

i(Jully 1 I T 1.3 >100"/o 
1Gully2 6 I 2.3 >I<W/o 
Gully3 4 I 58 >100% 
!Gully 4 11 I 88.5 >I<W/o 
Gully 4 Lnb L>up. i 
i<Jully-S ) T 90.5 > I!JO"/o 
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Laboratory Analytical Data for Sediment 
from "The Gully", November 1998 

• Table 1: Trace Elements 
• Table 2: Petroleum Hydrocarbons 
• Table 3: Polycyclic Aromatic Hydrocarbons 
• Table 4: Sediment Quality 
• Table 5: Toxicity 

./ 
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TABLE lb: Trnce Elements nl Gully Slntlons • No\•ember 1998 

t\lumlnom Andooouy Anoolc Uorlom Uerylllum Dora a Codotlum Cho:ooalum Cobol I Coppor I 

Unlqn_alalloo_ld Ropllrale_ld ni&lk& noa/ka ma/k1 ma/kc MJI/kl •Ilk& taa/k& . .,... ma/ka ••Ilk& 
l.iully 1 1)000 . <2 2 260 <S <S <0.3 8 I 2 
Gully2 6200 <2 2 97 <S <S <0.3 2 <I <2 
(Jullr_2 LabDup. 
Gully3 6290 <2 <2 100 <·S <S <0.3 . 2 <I <2 
Gully4 8180 <2 <2 130 <S <S <0.3 2 <I <2 
GullyS 6360 <2 <2 110 <S <S <0.3 <2 . <I <2 
Uully5 LabDup. 6200 <2 <2 99 <_5 <S <0.3 <~ <l_ <~ 

unlii~·~···•&oa ld 
Iron L .. d Lithium· Moac••tt• Molybdeaom 1\lorcury Nickol Seloalom .s ........ Tlollllowo 

Rtpllcole_ld. ml/kl Alc/kl mc/ka •elk& milk& ·mllkl milk& ··&lie& . . •&lie& •&lie& 

~ tliUII}'_ I _5()()()_ _6_.6 <.1 _I{)()_ <2 <0.01 2 <2 61 0.2 
~ully2 1800 2.5 <S 12 <2 <0.01 <2 " <2 24 0.1 
:~ully2 LabDup. 
[Qullr_3 831 2.5 <S 8 <2 <0.01 <2 <2 31 0.1 
KJully_4 1190 3.3 <S 22 <2 <0.01 <2 <2 34 0.1 
GullyS sso 2.8 <S 8 <2 <0.01 <2 <2 28 0.1 
~ully:l LabDup. 4!/U :l.ll <5 ., <:l <U.UI <:l <2 26 0.1 

Tla u ....... Vooodlu• Zlne I 

Unlqoo_aiJIIonJd Ropllcote_ld milk& ma/k& ma/ks m11!<11 

Gully I <2 U.J IJ II 
Gully2 <2 0.2 s 6 . 

Gully2 LabDup. 
Gully3 <2 0.2 3 7 
~ully_4 <2 0.1 4 7 
Q_ully S <2 0.1 2 8 
!Gully S LabDup. <2 0.1 2 8 



'fABLE lb: Pdroleumllyclroc:nrbons nt Gully Stntlons ·November 1998 

~•ua• Talntdt Elh)'IDttllent :\)'lfllet .......... t.:u·t.:,. <.:w<.:u n::u (L"u•L"JJI Tl'll 

URiq••-•ladoR_Id ltopii .. Jo_kl .. .,... : ....,... ... .,... ...,... Dlt/kl •Ilk a ... .,... ·iik· mlfka 
IGully I <0.025 <0.025 <0.025 <0.05 <2.5 <IS <IS <30- <32.S 
KJully 2 <0.025 <0.025 <0.025 <O.OS <2.5 <0.25 <0.25 88 0.00 
·oully2 Lab Dup. 
!Gully 3 <0.025 <0.025 <0.025 <O.OS <2.5 <.2 <2 119 0.00 
!oully4 < 0.025 <0.025 < 0.025 <0.05 <2.5 <0.25 <0.25 123 0.00 
[!Gully 5 <0.025 <0.025 <0.025 <O.OS <2.S 1.33 1.61 96 2.94 
!Gully 5 Lab uup. 



TABLE Jb: l'ul)•c:yc:llc: Aromntic: llydroc:nrbons nt Gully Stntlons- Novemb~r 1998 

I Naplathaleno l · lllethJinaphlhalene I·Melh)'IMaplhalene Ac .. aphlhfltnt Aetnatlhlhene 
I 'I Unlq••-•lallon_ld Ropllcalo_ld Ill elk I •Ilk& aia/kc lllelkl ate/let 

I 
<0.05 <0.05 <0.05 <0.05 <O.OS ;IUUIIy I 

ijqully 2 <0.05 <O.OS <0.05 . <0.05 <O.OS 
i!Gully 2 Lllb'Oup. I 

1Gully3 · <0.05 <0.05 <0.05 <0.05 <0.05 

1

aully4 <0.05 <0.05 <0.05 <0.05 <0.05 
II<Jully 5 <0.05 <0.05 <0.05 <0.05 <0.05 
I!Gully 5 LobDup. <0.05 <0.05 <0.05 <0.05 <0.05 

•1uorono l'henanlbnne A111~racenc Fluoranlhene Pyrtne 
Unlqtlt_llalloll_ld Repll<ale_ld lllc/kt •elk& •all< I •elk& •Ilk• 

ICJully I <0.05 <O.OS <O.OS <0.05 <O.OS 
Gully2 <0.05 <0.05 <0.05 <0.05 <0.05 
Gully2 LnbDup. 
Gul!y_J <0.05 <0.05 <0.05 <0.05 <0.05 
Gully4 <0.05 <0.05 <0.05 <0.05 <0.05 
Gully 5 <0.05 <0.05 <0.05 <0.05 <0.05 
Gully s_ Lab uup. <0.05 <o.os <o.o5 <o.o:. <o.o:> 

-

Dftz(a) .. lhraeono o .. .,. •••• Utoza(b)Rtloranlhono Uftzo(k)Dtloraalhoao llonzo(a)llfrcto• I 
Onlqut_slalloll'_ld Replltale_ld .. .,... •clka llla/kt Mc/kt •Ilk& ' 

Gully I <Q.05 <0.05 <0.05 <0.05 <0.05 
:Jully2 <0.05 <0.05 <0.05 <0.05 <0.05 

1 ~ully2 LnbDU(l. 
Gully3 <0.05 <0.05 <0.05 <0.05 <0.05 I 

Gully4 <0.05 <0.05 <0.05 <O.OS <0.05 
Gully 5 <0.05 <0.05 <0.05 <0.05 <0.05 

ICJully 5_ Lnb Uup. <0.05 <O.O? <_0~ <0.05 <o.os 

, . .,.,., ... In dun( 1,1,3-td)pfrtnc Oill<nl.(a,h)alllhraoeno u .. ao(ckl)porylone 
UnlcJur_sladon_ld llepUute_ld nt&lkt: noJIIIca ... .,.11 •elk& 

!Gully I <0.05 <0.05 < o,os <_().05 
Gully2 <O.OS <0.05 <O.OS <O.OS 
Gully2 Lob Dup. 
Gully3 <0.05 <0.05 <0.05 <0.05 
Gully4 <0.05 <0.05 <0.05 <0.05 
Gully5 <0.05 <0.05 <0.05 <0.05 
ICJully S Lab Dup. <0.0:> <O.OS <O.OS <0.05 



., ~ 

TABLE 4b: Sediment QuaUty at Gully Statlo!U ·November 1998 

Totalloofl. Carbon Tollll Ora- Carbon GranL11o Saad_'l(, SUt_11o Clay_11o SPM Da CDntent 
Pn!queJtatloiLicl Rtplk:llle_ld Ilk& Ilk& elL 
~lly I U._l_ U.4 U. l !liS. .uu. ~j-
Gully 2 0.2 0.2 0.8 98.4 <0.1 fJ.7 0.0003 O.S3 
Oully 2 LabDup. 
Oullv 3 0.1 0.2 0,1 99.1 <0.1 0.8 0.0008 1.40 
Gully4 0.1 0.2 0.5 98.6 < 0.1 0.8 0.0020 0.48 
Gully S 0.2 0.2 0.8 98.4 <0.1 0.8 0.0007 1.00 
uuuy ~ LabDup. 2.7 96.4 U.l U.ll 



~ 

TAULI~ 5b: Toxicity ut Gully Shtlions ·November' 19911 

A•-wla SMiplold• A•phlpod Surival £tlol..,ld F'orllllulloto lllkreto& 
Unlqlla.slalt .. _ld R•plltalo ld •Ilk I lll&/kl 1\tertallly% Conl..t M.,.llllly% % F'OI'IIIIulloa JCSO ECSO 
iuuy 1 8 2 . 4 .30 >IUO'Yo . 

Gully2 1.63 <.OS 2 2 59.70 >1000/o 
Gully2 Lnb L>up. I 2 60.30 
Gully] 0.1 <0.05 2 2 21.00 >100% 
Gully4 <O.OS <0.05 0 2 65.00 >100% I 

Gully S 0.06 <0.05 13 2 45.30 >IOOo/e I 

Gully S Lob IJup. 

• 
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Laboratory Analytical Data for Sediment 
from "The Gully", June 1999 

• Table 1: Trace Elements 
• Table 2: Petroleum Hydrocarbons 
• Table 3: Polycyclic Aromatic Hydrocarbons 
• Table 4: Sediment Quality 
• Table 5: Toxicity 



TABLE lc:: Tr11c:c: Elc:mc:nls 11t Gully Staliuns- June 1999 

Alumla11m Aatlnoony Anrnlc Dorl•• u • ..,.w ..... Dorot1 Codaoluno Chntllllll• Cobalt Copprr I 
Unlque_olotlon_ld Repllcalr ld "'a:lkl llla;lkl m&lka Dl&lkl IIIJIIkl •&Ike ns&lk& . . m&lk& ·' 111&/kl lllt/kl 

it<Jully_l 7!00 <~ <2_ J?O . <~ <S <!J.J 3 <J <1. 
1Gully2 S900 <2 2 130 <S <S <0.3 2 <I . <2 I 

;~ully3 6500 <2 2 140 <S <S <0.3 2 <I <2 

1

g_ully 4 11200 <2 <2 140 <S <5 <0.3 2 <I <2 
IGully.S 6200 <2 <2 110 <S <S <0.3 <2_ <J <~ 

Iron L .. d Utblam Moncoaae lllolybdenam Ill creal")' Nickel Seleal•• SIIYtr . · Streatl•• 
Unlque_olallon_ld Rrplli:ate_ld · rilc/kl ••Ilk• m&lka lllc/kl mc/kc 111&/kl •&Ike milk I oio&~~<a · nitlka 
!Gully I 1~00 _3.]_ <_S . 18 q_ <l.l.OL <~ <l <0.5 35 
Gully2 1100 2.3 <5 14 <2 <0.01 <2 ' <2 · <O.S 28 
Gully3 1200 3.2 <5 13 <2 <0.01 <2 · <2 <0.5 29 
Gully4 1100 3.4 <S 16 <2 <0.01 <2 <2 <0.5 36 
!QullyJ _'!8!1 2.<1_ <S .JJ <l_ <0.01 <_2 <2_ <_1).5 211 

1'blll•• 11• Uronl•• Voaodl11m Zlac I 

Unlqlle_olollo•Jd Rrpllcole ld m&/li& 1111/kl M&/kl mt/kc Mt/111 

Gully I 0.1 <2 0.2 5 5 
Gully2 0.1 <2 0.1 4 18 
Gully3 0.1 <2 0.1 4 6 
Gully4 0.1 <2 0.1 4 4 
uully 5 0.1 <2 0.1 2 4 
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TABLE 2c: Petroleum llydroenrbous 111 Cully Stntious- June 1999 

U.••••• Tol•••• t:lhyiiM••••• l\yl•••• \.4-l.",. l:i,~c-,. c::,;;y, IEII1C" •• ~ ·r•·u 1 
U•lque_slallo•_ld lll'!lllcolo_ld .. .,..~ lll&lkR •cll<l •elk a 111&/kl •Ilk I lllc/1<1 lllllikC ... &Ike I 
IGullv I <0.025 <0.025 <0.025 <0.05 <_2.5_ 1l.ffSl nr TI) 2.65 I 
Gully2 <0.025 <0.025 <0.025 <0.05 <2.5 1.62 3.82 5.44 5.45 I 

Gullv3 <0.025 <0.025 <0.025 <0.05 <2.5 1.55 3.44 4.99 4.99 
Gully4 <0.025 <0.025 <0.025 <0.05 <2.5 1.15' 3.38 5.13 5.13 
lvully 5 < o.o:zs <0.025 <U.U2S . <0.0:1 <2.!) 1.92 3.29 5.21 5.21 



TABLE Jc: l'olycyclic Aronulllc Hydrocstrbons nt Gully Slntlons. June 1999 

- ---- ----

Naplalloalttlc 1-Mclhyl .. phlhalcnc I·Mnhy!Maplhai<Mc Acnat>lallaylcac Ace••l,ltlhe•e 
Unlq••-•tallon_ld Rcpllcale_ld lllt:/1<1 •lllkl •Ilk• •Ilk I lllllkl 

IUUIIY I <0.05 <0.05 <0.05 <0.05 <o.o5 
!Gully 2 <0.05 <0.05 <0.05 <0.05 <0.05 
Gullyl <0.05 <0.05 <0.05 <0.05 <0.05 
Gully4 <0.05 <0.05 <0.05 <0.05 <0.05 
i<Jully 5 <0.05 <0.0.) <0.0.) <0.0.) <0.05 

Jo1t~orene l'hen111thrtne Anlhrocc .. J.1t~orat~thtne .. l')'reno 
Unlqat_Jiallon_ld Rcpllcale_ld lllllkl lllllkl lllt:/1<1 no like 

. . 
Ill Ilk I 

IUUlly I <0.05 <0.05 < 0.()5_ <0.05 <0.05 
Gully2 <0.05 <0.05 <0.05 <0.05 <0.05 
Gully3 <0.05 <0.05 <0,05 <O.OS <0.05 
Gully4 <0.05 <0.05 <0.05 <0.05 <0.05 
IUUIIY 5 <U.U5 <(.).()5 < ().05_ < Q-_05_ <_!1.05_ 

Ucnz(a)aalhraccnc Ck~JtMt Dcaao(b)Rooraalhcao Dea&o(k)Ruononlheno Donao(a)pyrone 
Unlqot_Jiatlon_ld RopUcate_ld •Ilk• •Ilk• .. .,... •Ilk• lllc/kl 

Gully I < 0,05. <0.05 <0.05 <0.05 <0.05 
Gully2 <0.05 <0.05 <0.05 <0.05 <0.05 
Gully3 <0.05 <0.05 <0.05 <0.05 <0.05 
Gully4 <0.05 <0.05 <0.05 <0.05 <0.05 
i(iully 5 <0.05 <0.05 <0.05 <U.U.) <0.0.) 

l'et)'IIMC lndeno(l,l,J-c:d)r•r•••• lllbcnz(a,b)anlhracrnt U..zo(ckl)perytc .. 
Unlqne_aialloa_ld lhpllcate_ld Hlc/kl .. .,... •Ilk& lllc/kl 

IUDIIY I <0.05 <0.05 <0.05 <0.05 
Gully2 <0.05 <0.05 <0.05 <0.05 
GullyJ <0.05 <0.05 <0.05 <0.05 
Gully4 <0.05 <0.05 <0.05 <0.05 
~ully 5 <0.05 <U_._05 < 0.()5 <0.05 



TABLE 4c: Sediment QuaUty at Gully Stations. June 1999 

UnlqueJ(atloJUd 
TOIIIIInore. Carbon Tolnl Ort. CArbon Gravei_'Jio S.ad_'Jio SUt_'Jio Clly_'Jio SI'M UaCantent ' 

Repllcate_ld Ilk I 1/111 Iii. I 

~uuy 1 u.:z <U.I 6.11 !I:Z.~ <U.1 U.ll u.uuu~ . u.:z:z 
Gully 2 0.2 <0.1 0.3 98.8 0.1 0.8 0.0005 <0.20 
Oully 3 0.2 <0.1 0.1 98.9 0.2 0.9 0.0007 0.63 

1
Pully4 0.2 <0.1 <0..1 99.1 <0.1 0.9 0.0004 0.20 
juuuy ~ U.J <U.I <U.I 99.1 <U.I U.!l· U.UUIU <U.:ZU 
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TADLE 5c: Toxlclfy at Gully Stations· June 199!1 

IUnJqut_IIIIIOR_Id 
A••••l• S•lphldt A•phltiOd S.I'YIYal EchiHid Ftrtllludu Mlcrot .. 

RepAt~lt_ld mJ/k& lllc/kl Mortolltr Control Mortantr% % Fertlllutle" IC50 ECSO 

IIGully_l 4.27 <20 4 3 -~·B >IOO'Ye >IOO'Ye 
1Gully2 13.20 <20 s 3 91.0 >100% >100% 
I1Gully 3 . 8.38 <20 3 3 93.0 >100% >1000/o 
!Gully4 7.79 <20 s 3 94.5 >1000/o >100% 
IJUully ~ J.lU <lU ~ J . 117.3 >100"/e >100"/e 
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Laboratory Analytical Data for Sediment 
from "The Gully", November 1999 

• 
• 
• 
• 
• 

Table 1: Trace Elements 
Table 2: Petroleum Hydrocarbons 
Table 3: Polycyclic Aromatic Hydrocarbons 
Table 4: Sediment Quality 
Table 5: Toxicity 
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TABLE lei: Tnu:e J.:lernrnts at Cully Stntlorrs- No,•ernbc:r 1999 

AluMin•• Anlhotony Ancnk UorlaM u • .,.m ... Uor011 Cadllll .. , Cloro•luta Coball Copper 
Ualqu_aradcNI lei Rtpllcare_lcl Mc/kl n•c/kl nlc/kl •elk a •like llla/kl . · IMI/kl •Ilk a •llka •&Ike 
!Gully I 6100 <2 <2 IJU <!i <!) <0.3 3 <I <2 
Gully2 41100 <2 <2 93 <S <S <0.3 2 <I <2 
GullyJ 5700 <2 <2 ISO <S <S < 0.3 <2 <I <2 
GullyJ field Oup. 6000 <2 <2 . ·120 <S <S <0.3 2 <·I <2 
Oully4 4900 <2 <2 110 <S <S <0.3 <2 <I <2 
;Gully S 5500 <2 <2 IIU <:) <5 <0.3 <2 . <I <2 

-

lro11 Lrad Urhlam MIOCIRHe MolybdrnaM Mere• I')' Nickol Sel•••·· Silver Stroall•oo 
Ualqut_llllloot_ld lbpllcare_ld lllc/kl no &Ike ••all<& ma/ka no elk a "'llkl ,.,. .. ,.,.. m&fk& m&fk& 

Gully I 1700 J.l <S ~9 <~ <U.UI <2 <2 . <O.!i -~ 
Gull)' 2 940 2.5 <5 8 <2 <0.01 <2 <2 <O.S 24 
GullyJ 760 2.8 . <5 7 <2 <0.01 <2 <2 <O.S 32 
Gully 3 Field )}up. 1000 2.9 <5 12 <2 <0.01 <2 <2 <O.S 26 
jGully4 1150 2.4 <5 16 <2 <0.01 <2 <2 <0.5 27 
II~.!'Y~ .?40. 2.J <!i IU 2 <0.01 <2 <2_ <0.-:i 2_K 

1'ha111MIIt , ... Ur•KI•• v .... t~~ .... 1Jae 
Unlcr••-•••rlon ld ltopn .. r._r,r 1111/kl Hl!lfkll ••Ilk& Kla/kll Ma/kl 

Gully I 0.1 <2 0.3 ) 5 
Gully2 0.1 <2 0.2 3 4 
GullyJ 0.1 <2 0.2 2 4 
GullyJ Field OUJl. 0.1 <2 0.2 3 4 
Gully4 0.1 <2 0.2 2 4 
;Gully 5 _0.1 <2_ 0._1 _2 _4 



- ~ 

TABLE 2d: Petroleum Hytlrocnrbons 111 Gully Shtlions- November 1999 

uea&Cne lolueae t:lhylbttlzeae XJitl'ft '-'••'-•• '-'w'-• '-Jt"'-Jl J .. JI \'-11"'-Jll Tl'Jt 

Ualque_slallon_td RettUcate_ld IIIJI/Itl •JIIIte ••JIIItl •JIIIca •JIIIca ntJIIkl •JIIIca •ilk a mJI/Ita 
Gully I < 0.025 <: 0.025 <0.025 <: 0.05 <2.) <0.25 <: 0.25 <J <J 
Gully2 <0.025 <: 0.025 <: 0.025 <: 0.05 <: 2.5 <0.25 <0.25 <3 <3 
Gully) < O.o25 <0.025 <0.025 <0.05 <2.5 <0.25 <0.25 <3 <3 
Gully3 Field Dup. <0.025 <: 0.025 <0.025 <0.05 <2.5 <0.25 <0.25 <3 <3 
Gully 4 <0.025 <0.025 <0.025 <0.05 <2.5 <0.25 <0.25 <3 <3 
uuuy;, <U.U:l) <U.U:l:l <U.U:l:l <U.U) <:.t.5 <0.25 <0.25 . <J <J I 



TABLE Jd: l'ulycydh: Arumntlc llydrucnrbons 111 Gully Sin lions· November 1999 

Napblbalrnt l·~lrlhylnapbllaalene l·~lrlkJiaaplhaltat AceaaplolhJiene Acenaplolhene 
Unlqae_sladon_ld Repllcale_ld mclk& M&lkl •&Ike mcJkc m&lkc 

Gully I <0.05 <0.05 <0.05 <0.05 <0.05 
~ully2 <0.05 <0.05 <0.05 <0.05 <O.OS 
GullyJ <0.05 <0.05 <0.05 <0.05 <0.05 
GullyJ Field Dup. <0.05 <O.OS <0.05 <0.05 <0.05 
Gully4 <0.05 <0.05 <O.OS . <0.05 <0.05 
[Gully 5 <0.05 <O.OS <O.OS <U.Ol <0.05 

., ......... l'henanlbrltlt Anllonune •1aonalboac "'""" I 

Unlqnt)lalloa_ld Rtpl(calc_ld .... elk. lll&lkl lllc/kl mcJka · m&lkc 
IGully' l <0.05 <0.05 <0.05 . <O.O:> <o.os 
Gully2 <0.05 <O.OS <0.05 <0.05 <O.OS I 

GullyJ <O.OS <0.05 <0.05 <0.05 <0.05 
GullyJ Field Oup. <O.OS <0.05 <0.05 <O.OS <0.05 
Gully4 <0.05 <O.OS <O.OS <0.05 <0.05 I 

IUUIIy :> <0.05 <O.OS <0.05 <0.05 <0.05 

Dea&(a)anlbrO<eno Chrrseoo Denzo(b)Ottoranlbone Beazo(k)O•oraalbeao Dea&o{a)pyreao 
Onlqwo_slalloa_lol Repllcale_ld "'""• .. .,... lllc/kl · mc/ka .. .,.. . 

Gully I <0.05 <!f.U3 <-(f.05 <0.05 <0.05 
Gully2 <0.05 <O.OS <0.05 <0.05 <0.05 
GullyJ <O.OS <0.05 <0.05 <O.OS <O.OS 
GullyJ Field Dup. <0.05 <0.05 <0.05 <0.05 <0.05 
Gully4 <0.05 <O.OS <0.05 <0.05 <O.OS 
,Uully 5 <ll.IJ) <lf.O) <-u:us- <0.05 <0.05 

... ., .... ladrno(l,l,l-rd)pJrrae Dlbrn&(a,lo)aalhraceao, Drazo(ahl)pr<JI••• 
Onlque_slallon_ld Ropllcalt_ld m&fka •atka •&fkl 111&/k& 

Uully I <0.05 <O.OS <lf.O) <O.OS 
Gully2 <0.05 <O.OS <0.05 <0.05 
Gully3 <0.05 <0.05 <0.05 <0.05 
Gully3 Field Dup. <0.05 <0.05 <O.OS <0.05 
Gully4 <0.05 <0.05 <0.05 <0.05 
Gully5 <0.05 <0.05 <0.05. <0.05 



TABLE 4d: Sediment Quality 11t Gully Stations- November 1999 

1'olallnorc. Carbon 1'ollll Ore. Carbon Gl'llveL~ Ss111d_S · SUI_S Clay_~ SPM lla Colllenl 
UnlqaeJIIIIIon.Jd Repllatt_ld r.lkl! . 1/Q gil. 

uuuy 1 0.5 <0.1 1.9 97.2 <0.1 0.9 o.ooo:z- · <0.20 
Gully 2 0.2 0.1 0.1 99.2 0.1 0.7 0.0007 <0.20 
O_ully_3 0.3 0.1 <0.1 99.2 <0.1 0.8 0.0003 <0.20 
Gully 3 Fic1dDup. 0.3 <0.1 <0.1 99 <0.1 0.9 0.0003 0.22 
Gtilly4 0.3 < .O.t 0.1 99.2 0.1 0.6 0.0003 <0.20 
uuuy;, U.4 <U. U.J ~l!.ll <U. u. U.UUUJ u . ..:u 



,....-..... 0 ~. 

'I'AULF. Sd: Toxicity Ill Gully Stnlicms ·November 1999 

A•••nlo S•lphlcle A no llolpecl S•mv•l Edlin old Ftrdlludon Mlcrotoa 
UnlqHe_slallon_ld Repllcale_ld lll&/kl m&lka Morlalllr% Coatrel 111orlalltr % % Fertlllutlon IC50 EC50 

IUUIIY I 111.10 <10 ~ 0 61.11 >IOO'Yo >100"/o 
ICl_ully 2 <0.50 <10 10 0 69.0 >100"/e >100% 
Gully3 <0.50 <10 II 0 72.3 >100% >100"/e 
~ully3 Field Dup. <0.50 <10 5 0 80.0 >100% >100"/e 
~ully4 <0.50 <10 8 0 92.3 >100% >100"/e ' I 

l(.iully ~ 1.1'J <10 ]_ 0 2~ . ~~.30"/o >~ 

' 
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Laboratory Analytical Data for Sediment 
from "The Gully", June 2000 

• Table 1: Trace Elements 
• Table 2: Petroleum Hydrocarbons 
• Table 3: Polycyclic Aromatic Hydrocarbons 
• Table 4: Sediment Quality 
• Table 5: Toxicity 
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TABLE Ia: Trace Elements at Gully Stations- Spring 2000 

AllllllllllliD A.U-y Anenlc Berhom BcryUium Cedmlum Chromium Cobalt Copper Iron 
UaiQtoe lletloo ld ~~Delle ld mcJicl. Jlll/kl 0 JDCikc m&lkl milk& mcJicl mcJicl Jlll/k& milk. lllllkl 
::.li·D4 10000 <2 2 200 <S <0.3 .) . <2 29UU_ 
02·D4 5200 <2 <2 96 <S <0.3 2 <I <2 790 
:::J2-04 Field Dun. 5700 . <2 <2 100 <S <0.3 2 <I <2 1100 
03-04 6100 <2 <2 120 <S <0.3 2 <I <2 1000 
G4-D4 5600 <2 <2 110 <S <0.3 2 <I <2 620 
U.)·U4 .)900 <2 <2 120 <5 <0.3 <2 <I <2 490 

LHd Uthlam M•nc•- Molybdenum Mercury Nkkcl Selenium Strontium· 'l'llaiUum Tin 
Unlqae atetloo ld Repllate ld Jlll/k& Jlll/k& IIIEikl lllllkl IIIEikl _mclkL IIIEikl IIIEikl lllllkl lllllkl 
UI·U4 5.1 <:; 56 <2 <0.01 <2 <2 41! 0.1 <2 
02-04 2.5 <S 7 2 <0.01 <2 <2 22 0.1 <2 
02-04 Field Oup. 2.8 <S 10 <2 <0.01 <2 <2 25 . 0.1 <2 
03-04 2.9 <S IS <2 <0.01 <2 <2 26 0.1 <2 
04-04 2.8 <S 10 <2 <0.01 <2 <2 25 0.1 <2 
G5·D4 .2.7 .<S 9 <:t <U.UI <:t <:t :l() U.l <:t 

UrenllliD Veudlam Zinc 
Unlq1tt llellon ld Repllate ld mcJicl lllllkl mcJicl 
Gl-04 0.2 8 8 
02-04 0.1 3 3 
02-04 Field Dup. 0.5 4 3 

IP3-D4 0.1 3 3 
04-04 0.2 2 16 
G5·D4 0.1 2 4 
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TABLE ld: Petroleum Hydroc:arbons at Gully Stations - Spring 1000 

IJalg_ue atatlaa ld llletlllate ld 
Benzeae TOluene Ethyl benzene Xytenu ~r.; •• ~ .. ~ .. ~ .. ~ .. TI!;H(~U~Ja) 

~ ...nca -"""" _llll/lcl "''lk&. ...nca llllllc& A1llkl ...nca 
uully 1 <0.02!) <0.02!> <0.02!) <0.05 <2.!) . <0.2!) <0.2!) <3 <3 
Gully2 <0.025 · <O.Q25 <0.025 <0.05 <2.5 <0.25 <0.25 <3 <3 
Gully_3 <0.025 <0.025 <0.025 <0.05 <2.5 <0.25 <0.25 <3 <3 
Gully_3 Field Dup. <0.025 <0.025 <0.025 <0.05 <2.5 <0.25 <0.25 <3 <3 
Gully4 <0.025 <0.025 <0.025 <0.05 <2.5 <0.25 <0.25 <3 <3 
uully!i <0.02!) <0.025 <0.025 <0.05 <2.5 <0.25 <0.2!) <3 <3 
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TABLE 3a: Polycyclic Aromatic Hydrocarbons at Gully Stations- Spring 1000 

. Naphthalene Perylene 2-Methylaaplttbalcne 1-Metbylnapthalene Aceoaphthylene Acenapbtbene 
Unique stalloo ld RtDIIcate kl lllllka -. ·man~z lllllkl Jlll/k& malkl 
·U'I < ·.U:> <u.u:> < I.U:> < •.U:> .;;u.u: <; U.U:> 

32-04 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
02-04 Field Dup. <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
~3-04 <0.05 <0.05 ' <0.05 <0.05 <0.05 <0.05 
~4-04 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
..J;)•l.J'I ""U.U:> <u.u:> <;U.U:> <u.u:> <u.u:> <u.u:> 

Fl110rtne Plte1111nlhrene Anthracene Fluoraatbcne Pyrene BeliZ(a)anthncene 
I 

Unlgne llatloo ld Replicate ld _lllllkc .. malkl mclkl -ftlllk& _flll/kc _1111/kg 

JI·D4 <0.05 <0.05 <0.05 <0.05 <o.o5 <0.05 
m-04 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
~2-04 Field Ow. <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
33-04 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
04-04 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
.j)•LJ'I <; U.U) <u.u: <; U.U) <u.u: <u.u:> <u.u: 

ChryHne Beazo(b)DIIOnatltene Denzo(k)Duorantltene Denzo(a)pyrene Jndeao(I,2,J-cd)pyrene Dlbcnz(a,h)anthracene _I 
Unique station kl Replicate ld lllllka lllllkl lllllka lllllkl ltllikl lllllkl 

IUI·D4 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
32-04 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
32-04 Field Ow. <0.05 <0.05 <0.05 <0.05 :< 0.05 <0.05 
QJ-04 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
04-04 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
U)•LJ'I ""U.U) <;U.U;) <; u.u: <u.u:> ""U.Ul < I.U) 

Benzo{Jbl)perylcne 
Unique station ld Replicate ld 111111<1 

01-04 <0.05 
02-04 <0.05 
32-04· Field Ow. <0.05 
03-04 <0.05 
(l4-D4 <0.05 
05-04 <0.05 
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TABLE 4a: Sediment Quality at Gully Stations.- Spring 2000 

Total Carboa Total lnGf'l. Carbon Total Ore. Carboa Gnvel_v. SaDCI_% Sill_% Clay_,.. Moisture Dtptb 
Unique station ld Replicate ld lllllkl 1111<1 likl m 

31-04 0.5 <0.1 U.l <0.1 98.8 0.2 I 17 
32-04 0.4 <0.1 0.4 0.7 98.4 0.1 0.8 16 
02-04 Field Dup. 0.4 0.1 0.3 0.6 98.5 0.1 0.8 16 
UJ-04 0.2 <0.1 0.3 0.2 98.9 <0.1 0.9 17 
34-04 0.3 <0.1 0.3 0.2 98.8 0.1 0.9 18 

1Ul-U4 U.J <U;J U.J <U.I ~~ <U.I U.!.l Ill 
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TABLE Sa: Toxicity at Gully Stations- Spring 2000 

,Unlque_stAtlon_ld !Replicate ld 

IGFD4 
G2-D4 
G2-D4 I Field Dun. 
G3-D4 
G4-D4 
lill=IJ4 

Amphlpod Survlal 
Mortality 

) 
2 .. 
3 
4 
6 

4 

Mlcrotox 
ECSO 

>98684mgiL 
. > 98684_mgil.. 
> 98684mg.l!. 
> 986841tlg.IL 
> 98684mg.lh 
> 98684mgiL 

\ 
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Laboratory Analytical Data for Sediment 
from "The Gully", November 2000 

• 
• 
• 
• 
• 

Table 1: Trace Elements 
Table 2: Petroleum Hydrocarbons 
Table 3: Polycyclic Aromatic Hydrocarbons 
Table 4: Sediment Quality 
Table 5: Toxicity 
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TABLE lb: Trac:e Elements at Gully Stations- Faii1000 

Alamlalllll Aath-y Anenlc Barium Beryllium Cadmium Chromium Cobalt Copper Iron 
Unique ltatloa kl Replicate ld ll1llkl 1111/kr ll1llkl llllikl mine& ll1llkl ll1llkl ll1llkl . maJka Jllllkc 

_§1_-05_ LLoo. <_2 . 2 _150 <_Q_ <_0.3 4 <1 <2 . 1600 
G2-05 5200 <2 <2 120 <5 <0.3 2 <1 <2 1000 
G3-05 5800 <2 <2 110 <5 <0.3 2 <1 <2· 940 
G4-D5 7000 <2 <2 130 <5 <0.3 2 <1 <2 1000 
GS-05 4700 <2 <2 90 <5 <0.3 <2 <1 <2 380 
G5-D5 LabDup 4900 <~ <2_ 97 <_~ <0.3 <2 <, <2 370 

Lead Uthlum Manranue Molybdenum Mereury Nickel Selenium Strontium TbaiUum Tin 
Unique 1tatloa kl Repllate kl lllllkl llllikl 111111<1 ll1llkl llllikl. ll1llkl mclkl lllllkl ll1llkl llllikl 

l;j' -LJ~ "· <~ ;.!4 <_~ <u.u· <2 <2 37 0.1 <2 
G2-05 2.4 <5 19 <2 < 0.01 <2 <2 28 0.1 <2 
G3-D5 2.7 <5 12 <2 < 0.01 <2 <2 26 0.2 <2 
G4-05 3 <5 32 <2 < 0.01 <2 <2 32 0.1 <2 
GS-05 2.2 <5 4 <2 < 0.01 <2 <2 20 0.1 <2 
G5-D5 Lab Dup 2.1 <5 5 <2 <0.01 <2 <2 24 0.1 <2 

Uranium Vanadium Zinc 
Unique 1tallon ld Repllate ld 1111/kt ll1llkl 1111/kl 

(:;1-U5 u.:.:: 0 o · 
G2-05 0.2 4 6 
G3-05 0.2 4 4 
G4-05 0.1 4 3 
_(35-05 0.1 . 2 2 

L___~Q_5_ LabDup 0.1 2 2 
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TABLE lb: Petroleum Hydrocarbons at Gully Stations· FalllOOO 
--

BetiUIIe Toluene Ethylbeazeae Xyleaes c.;.-t:,. Cu..(;• c.,..(;u Tt:H(Cu..(;n) 

Unique st1tlon ld Replle~te ld IJ1I/kl l1lllkl IJ1I/kl 111£/ka IJ1I/kl ll1likl IJ1I/kl . lllllkl 

Ul·U5 <O.O:Z:l <0.02:1 <O.O:Z:l <0.0:1 <2.:1 <0.2:1 <O.:Z:l <0.:10 
G2·D5 <0.025 <0.025 <0.025 <0.05 <2.5 <0.25 <0.25 <0.50 
GJ-05 <0.025 <0.025 <0.025 <0.05 <2.5 <0.25 <0.25 <0.50 
G4-D5 <0,025 <0.025 <0.025 <0.05 <2.5 <0.25 <0.25 <0.50 
G5-D5 <0.025 <0.025 <0.025 <0.05 <2.5 <0.25 <0.25 <0.50 
U:l-05 LabDup <0.015 <0.02:1 <0.025 <0.0:1 <2.:1 <0.2:1 <0.2:1 <0.:10 
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TABLE 3b: Polycyclic Aromatic Hydrocarbons at Gully Stations- Fall 2000 

N1phtbalclle Puyltnt 1-Metbytaphtbaltnt 1-Metbylaptbllene Atenapbthylene Acesa1pbtbene 
Unique 111tlon ld Replle~le ld lllllkt lllllkl 111111<1 • lllllkl lllllkl _"'Cikc 

u· -uo 
G2-05 
G3-05 
G4-05 
GS-05 
u:ruo UIO UUp 

Fluorene Pbeanthrene Anthracene Fluorantbene Pyrene Btnz(l)lnlhruene 
Unique sl1tlon lei Replicate ld lll&lkc mclkl mclkt mclk& mclkc mclkc 

(;;" ·IJ!) 

G2-05 
G3-05 
G4-05 
GS-05 
uo-uo L.aD uu~ 

Chrysene Dtazo(b)Ouorantbene Dtnzo(k)Ouoraatbene Dtnzo(l)pyrene I ncleao( I ,2,3-cd)pyrene DlbtAZ(I,h)lntbracene 
Unique 111tlon ld Replicate ld . min<& mclkc mclkc .malkc •. mcJicl .mclkc 

(;;' -J!) 

G2-05 
G3-05 
G4-05 
GS-05 
u:J-U!) Ul[ IJU 

Benzo(Jhl)pcryleae 
Unique tt1tlon ld Repllc1te ld lllllkl 

_u1·U:J 
G2-05 
G3-05 
G4-05 
GS-05 
GS-05 Lab Oup 
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TABLE 4b: Sediment Quality at Gully Stations- Fall 2000 

TotAl CArbon TotAIInoi'J. CArbon TotAl OI'J. CArbon Cruel_~. S.nd_% Sill_~. ClAy_"/. "Moisture Depth 
Unique ltAIIon ld ~ICAie ld _ft!Cikl en<. Clkc m 

Gl-05 0.6 0.5 0.1 .2 98.9 <0.1 I 15 69 
02-05 0.4 0.4 <0.1 1.6 97.6 . 0.1 0.7 17 55 
03-05 0.2 0.2 <0.1 0.3 99 <0.1 0.8 16 35 
04-05 0.2 0.2 <0.1 < 0.1 99.3 <0.1 0.7 16 44 
05-05 0.3· 0.3 <0.1 <0.1 99.2 <0.1 0.8 17 45 
I.J;)•U;) LBDUUp U.J U.J <u. .;;u. ':J':J • <u. U.IS· liS 
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TABLE Sb: Toxlc:lty at Gully Stations· FalllOOO 

Ampblpod Survlal Mlcrolox 
I Unique Italian ld Repllale ld Mortalllf_ EC50 

GI·D5 12 >91161!4 
02-05 21 >98684 
G3-D5 6 >98684 
04-05 3 >98684 
OS-05 6 >98684 

-u: 1.8D up. ;>~ISDIS4 
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Laboratory Analytical Data for Sediment 
from "The Gully", June 2001 

• Table 1: Trace Elements 
• Table 2: Petroleum Hydrocarbons 
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TABLE 1: Trace Elements at Gully Stations- Spring 2001 

!Vnlque_statlon_ld 
Sulfide Barium Ammonia 

mglkg mglkg mglkg 

~1 120 

G1-LabDup 140 

G2 100 

G3 97 

G3-Aekl dup 110 .. 

G4 130 

G5 130 

TABLE 2: Petroleum Hydrocarbons at Gully Stations- Spring 2001 

-~-- -- -~----~-- - -

:Unlque_statlon_ld 
. Benzene Toluene Ethylbenzene xylen~ c~1o Cu-C1o C11-Cn TEH (Cu-CJl) 

mglkg mglkg mg/kg mglkg ~gtkg mg/l(g mglkg mglkg_ 

G1 <0.025 <0.025 <0.025 <0.050 <2.5 <0.250 0.384 <3.0 

G1-Lab Dup <0.250 <0.250 <0.250 <0.050 <2.5 <0.250 0.36 <3.0 

G2 <0.250 <0.250 <0.250 <0.050 <2.5 <0.250 0.361 <3.0 

~3 <0.025 <0.025 <0.025 <0.050 <2.5 <0.250 0.427 <3.0 ! 

G3-Aeld dup <0.025 <0.025 <0.025 <0.050 <2.5 <0.250 0.349 <3.0 I 

G4 <0.025 <0.025 <0.025 <0.050 <2.5 <0.250 0.37 <3 .0 

G5 <0.025 <0.025 <0.025 <0.050 <2.5 <0.250 0.446 <3 .0 
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Laboratory Analytical Data for Sediment 
from "The Gully", July 2002 

• Table 1: Trace Elements 
• Table 2: Petroleum Hydrocarbons 
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TABLE 1: Trace Elements at Gully Stations- Summer 2002 

Unlque_station_id 
Sulfide Barium Ammonia 

mglkg mglkg mglkg 

G1 50 240 5.93 

G2 55 110 11 .3 

G3 44 100 1.22 

G4 49 140 5.43 

G5 120 120 0.55 

G5 Lab Dup. 120 110 0.3 

TABLE 2: Petroleum Hydrocarbons at Gully Stations- Summer 2002 

p nlque_ station _id 
. ~Benzene Toluene 'Etllylbenzefie Xrlenes ' CoC1o C2u-C1o C11-C31 TEH (€u-CJl)_ 
., mm~ mgtkg r _,mgtkg mglkg "' - mgllqr ·mtlk&, 1 mgtkg ---~· -

G1 <0.025 <0.025 <0.025 <0.050 <2.5 <0.250 <0.250 

G2 <0.025 <0.025 <0.025 <0.050 <2.5 <0.250 <0.250 

G3 <0.025 <0.025 <0.025 <0.050 <2.5 <0.250 <0.250 

G4 <0.025 <0.025 <0.025 <0.050 <2.5 <0.250 <0.250 

G5 <0.025 <0.025 <0.025 <0.050 <2.5 <0.250 <0.250 
G5 Lab Dup. <0.025 <0.025 <0.025 <0.050 <2.5 <0.250 <0.250 
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Laboratory Analytical Data for Sediment 
from Venture Field, June 1998 

• 
• 
• 
• 
• 

Table 1: Trace Elements 
Table 2: Petroleum Hydrocarbons 
Table 3: Polycyclic Aromatic Hydrocarbons 
Table 4: Sediment Quality 
Table 5: Toxicity 
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1'AIILI~ In: Trnrc: Elemc:uls nl Yen lure Urlll Sllr • .Juur 19911 

AlumlnMm A11dmny Anenlc U1rlum Uerylllu• Uoro• Codmlvno Chrenllum Cob•h Copper ,,... Lud Lllhlu111 

U•lqMt_lllllon_ld Ropllute_ld •Ilk• M&/IIC •Ilk• mlfka m&/llc •Ilk& •like •like •like ml!lka . •like mllka mllka 
V-2SO·I 8940 <2 <2 ISO <S <S <0.3 3 <I <2 11100 3.60 <S 
V-250·3 10400 <2 2 170 <1 <S <0,3 4 I <2 2200 4.10 <S 
V-2S0·3 Lab Dup. 10300 <2 <2 170 <S <5 <0.3 . 4 <I <2 2500 4.40 <5 
V-250-5 ·. 9240 <2 <2 160 <5 <5 <0.3 3 <I <2 1800 3.70 <5 
V-250-5 Field Dup. 8860 <2 2 170 . <S <5 <0.3 3 <I <2 1700 3.80 <5 
V-2S0·7 7960 <2 <2 140 <5 <5 <0.3 3 <I <2• 1400 3.30 <5 
V-500-1 10800 <2 2 190 <5 <5 <0.3 6 I <2 2700 4.40 <5 
V-500·3 11800 <2 2 210 <5 <5 <0.3 4 I <2 3000 S.10 <S 
V·SOO·S 9760 <2 2 180 <S <S <0.3 s I <2 2100 4.30 <5 
V-500·5 Field Oup. 10700 <2 2 180 <5 <5 <0.3 5 I <2 2900 4.90 <5 
V-500·7 12800 <2 3 190 <5 <5 <0.3 17 3 s 16200 11.00 <S 
V·S00·7 LubDU(l. 12200 <2 2 190 <5 <S <0.3 17 3 4 14200 10.00 <5 
V-1000·1 12200 <2 2 190 <S <S <0.3 8 I 2 6310 6.40 <5 
V-1000·3 12400 '<2 2 190 <5 <5 <0.3 7 I <2 4100 5.70 <S 
V-1000-S 10800 <2 2 170 <S <S <0.3 6 I <2 3700 5.70 <5 
V-1000-7 13300 <2 3 200 <5 <5 <0.3 28 3 4 18000 12.00 <5 
V-3000·1 8630 <2 2 140 <S <S <0.3 4 I <2 3100 4.10 <S 
V-3000~2 

. 9230 <2 <2 ISO <S <S <0.3 .3 <I <2 1800 3.70 <S 
V-3000·3 12800 <2 3 200 <5 <5 <0.3 13 2 2 10200 8.20 <5 
V-3000-4 12600 <2 <2 220 <S <S <0.3 s I <2 2400 S.30 <S I 

V-3000-S 13900 <2 2 220 <5 <S <0.3 9 1 2 6960 7.10 <5 
V-3000-S LnbDup_. 13400 <2 2 220 <5 <5 <0.3 10 2 2 7690 7.40 <5 
V-3000·6 ISIOO <2 2 240 <5 <S <0.3 16 2 2 11500 8.90 <5 I 

V-3000-7 8990 <2 2 140 <5 <S <0.3 5 1 <2 3100 4.60 <5 
V-3000-8 8910 <2 <2 140 <5 <5 <0.3 4 I <2 2100 3.70 <5 
V-6000·3 6S40 <2 <2 120 <S <S <0.3 2 <1 <2 1000 2.80 <S 
V-6000-S. 14000 <2 2 180 <S <S <0.3 16 2 2 9620 7.90 <S 
V-6000-7 9130 <2 2 ISO <S <S <0.3 5 I <2 3300 4.00 <S 
V-10000·1 11400 <2 2 180 <S <S <0.3 s I <2 2600 5.70 <S 
V-10000·3 6830 <2 <2 120 <5 <S <0.3 2 <I <2 1100 3.10 <S 
V-10000·5 15800 <2 2 240 <5 <5 <0.3 9 I 2 6880 7.80 <5 
V·I0000-7 12000 <2 2 190 <S <S <0.3 8 I <2 4500 6.30 <S 
V-15000·1 8660 <2 2 140 <S <S <0.3 s I <2 3000 6.80 <S 
V·IS000-2 12300 <2 3 180 <5 <5 <0.3 8 I <2 4200 6.80 <5 
V-15000·3 21100 <2 4 330 <S <S <0.3 12 I 2 8180 9.00 <S 
V-15000-4 8750 <2 ·<2 140 <5 <S <0.3 3 I <2 1600 3.70 <5 
V-15000·5 17900 <2 2 290 <5 <S <0.3 9 I 2 4800 8.40 <S 
V-15000·5 18000 <2 2 280 <S <5 <0.3 8 I 2 4100 7.00 <S 
V-15000-6 19400 <2 2 280 <5 <5 <0.3 IS 2 3 10600 8.20 <5 
V-15000·7 6240 <2 2 120 <5 <S <0.3 2 <I <2 2200 3.00 <5 
V-15000·8 · 18000 <2 2 280 < 5 . <5 <0.3 II I 2 4100 7 <S 
V-20000-4 11200 <2 2 200 <S <S <0.3 3 <I 2 1800 4.60 <5 
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TAilLI~ Ill: Trnc:c: Elements :11 Venture: Drill Site- .June 1998 (Continued) 

M••a••a• Malybdr11Hnl Mtn:Hry Nlckrl StlfHIM .. Slr .. llum 1'kallluM nn u ... , ... Va~~adlum 7.1ac 
Unlqao_scacloa_ld ltfJtlkalr_ld •Wkll noJ!/ka ' •c/111 N((/lcl mt:/ka Na/kl •aile II •aile II •aile I •Kika Ml!/kll 

V-250-1 31 <2 <0.01 <2 <2 37 0.10 <2 0.20 4 6 
V-250-3 44 <2 <0.01 <2 <2 45 0.10 <2 0.30 s 6 
V-250-3 Lab Dup. <2 <2 <0.01 <2 <2 43 0.10 <2 0.20 6 7 
V-250-5 27 <2 <0.01 <2 <2 39 0.10 <2 0.20 s 8 
V-250-5 Field 'Dup. 22 <2 <0.01 <2 <2 37 0.10 <2 0.20 s I! 
V-250-7 19 <2 <0.01 <2 <2 31 0.10 <2 0.20 4 6 
V-500-1 45 <2 <0.01 <2 <2 41 0.10 <2 0.20 7 8 
V-500-3 79 <2 <0.01 <2 <2 48 O.tO <2 0.20 7 7 
V-SOO-S 33 <2 <0.01 2.00 <2 43 0.10 <2 0.20 7 8 
V-500-S Field Dup. 55 <2 <0.01 <2 <2 43 0.10 <2 0.20 8 9 
V-500-7 620 <2 <0.01 3.00 <2 52 0.10 <2 0.60 36 25 

!IV-500-7 Lab Dup. 510 <2 <0.01 3.00 <2 52 0.10 <2 o.so 33 23 

~V-1000·1 160 <2 <0.01 2.00 <2 45 0.10 <2 0.30 14 10 I 

V-1000-3 110 <2 <0.01 2.00 <2 so 0.10 <2 0.20 II 10 
V-1000-5 120 <2 <0.01 <2 <2 42 0.10 <2 0;30 10 10 ' 

V-1000-7 630 <2 <0.01 3.00 <2 54 0.10 <2 0;60 40 32 
V-3000-1 71 <2 <0.01 <2 <2 36 0.10 <2 0.20 7 7 
V-3000-2 24 <2 <0.01 <2 <2 33 0.10 <2 0.20 4 s 
V-3000-3 310 <2 <O.QI 3.00 <2 54 0.10 <2 0.40 24 17 
V-3000-4 48 <2 <0.01 <2 <2 53 0.10 <2 0.20 6 7 
V-3000-5 220 <2 0.01 2.00 <2 SK 0.10 <2 0.40 14 . 12 

V-3000-5 Lab Oup. 240 <2 <0.01 2.00 <2 57 0.10 <2 0.30 16 14 
V-3000-6 350 <2 0.02 3.00 <2 60 0.10 <2 o.so 26 19 
V-3000-7 55 <2 <0.01 <2 <2 37 0.10 <2 0.20 8 7 
V-3000-8 ·ss <2 <0.01 <2 <2 37 0.10 <2 0.20 s 7 
V-6000-3 IS <2 <0.01 <2 <2 23 0.10 <2 0.10 3 s 
V-6000-5 300 <2 <0.01 3.00 <2 56 0.10 <2 0.40 21 16 
V-6000-7 69 <2 0.01 <2 <2 40 0.10 <2 0.20 7 7 
V-10000-1 53 <2 <0.01 <2 <2 47 0.10 <2 0.30 7 7 
V-10000-3 19 <2 <0.01 <2 <2 27 0.10 <2 0.20 3 4 
V-10000-5 200 <2 0.01 2.00 <2 60 0.20 <2 0.30 15 12 
V-10000-7 100 <2 <0.01 2.00 <2· so 0.10 <2 0.30 II 10 
V-15000-1 70 <2 <0.01 <2 <2 38 0.10 <2 0.30 9 7 
V-15000-2 74 <2 <0.01 2.00 <2 47 0.10 <2 0.30 II 8 
V-15000-3 140 <2 <0.01 3.00 <2 78 0.20 <2 0.40 16 12 
V-15000-4 30 <2 0.01 <2 <2 37 0.10 <2 <2 s 6 
V-15000-5 ISO <2 <0.01 2.00 <2 72 0.20 <2 0.30 12 II 
V-ISOOQ-S 88 3.00 <0.01 2.00 <2 71 0.20 <2 0.30 10 9 
V-15000-6 340 <2 ' <0.01 3.00 <2 73 0.20 <2 0.50 23 19 
V-15000-7 13 . <2 0.01 <2 <2 27 0.10 <2 0.10 s II 
V-15000-8 88 3 <0.01 2 <2 71 0.2 <2 0.3 10 9 
V-20000-4 19 <2 0.01 <2 <2 47 0.10 <2 0.10 4 II 
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TABLE 211: Petroleum Hytlrocnbons 111 Venture Drill Site- June 1998 

~ -- - ---
DtaEene Toluene Elhylbe•zeKe XyltKtl c,.c •• c,..c. C1c•Cn TEII(Cu·Cu) TPJI 

Unlq•e.slaclon_ld Rrctlluce_W •JIII<c .. Jill< I •Ilk I •Jill< I •JIII<c •Jill< I ona/ka Ma/111 . .. .,..1 

V-250-1 <0.025 <0.025 <0.025 <0.05 <2.5 <15.0 <15.0 <30.0 <32.5 
V-250-3 <0.025 <0.025 <0.025 <0.05 <2.5 <15.0 <15.0 <30.0 <32.5 

'V-250-3 Lnb Dup. <0.025 <0.025 <0.025 <0.05 <2.5 <15.0 <15.0 <30.0 <32.5 
I V-250-5 <0.025 <0.025 <0.025 <0.05 <2.5 <15.0 <15.0 <30.0 . <32.5 
IV-250-S Field Dup. <0.025 <0.025 <0.025 <0.05 <2.5 <15.0 <15.0 <30.0 <32.5 
I V-250-7 <0.025 <0.025 <0.025 <0.05 <2.5 <15.0 <15.0 <30.0 <32.5 
V-500-1 <0.025 <0.025 <0,025 <0.05 <2.5 <15.0 <15.0 <30.0 <32.5 
V-500-3 <0.025 <0.025 <0,025 <0.05 <2.5 <15.0 <15.0 <30.0 <32.5 
V-500-5 <0.025 <0.025 <0,025 <0.05 <2.5 <15.0 <15.0 <30.0 <32.5 
V-500-5 field Dup. <0.025 <0.025 <0.025 <0.05 <2.5 <15.0 <15.0 <30.0 <32.5 
V-500-7 <0.025 <0.025 <0.025 <0.05 <2.5 <15.0 <15.0 <30.0 <32.5 
V-500-7 Lnb Dup. <0.025 <0.025 <0.025 <0.05 <2.5 <15.0 <15.0 <30.0 <32.5 
V-1000-1 <0.025 <0.025 <0.025 <0.05 <2.5 <15.0 <15.0 <30.0 <32.5 
V-1000-3 <0.025 <0.025 <0.025 <0.05 <2.5 <15.0 <15.0 <30.0 <32.5 
V-1000-5 <0.025 <0.025 <0.025 <0.05 <2.5 <15.0 <15.0 <30.0 <32.5 i 

V-1000-7 <0.025 <0.025 <0.025 <0.05 <2.5 <15.0 <15.0 <30.0 <32.5 
V-3000-1 <0.025 <0.025 <0.025 <0.05 <2.5 <15.0 <15.0 <30.0 <32.5 
V-3000·2 <0.025 <0.025 <0.025 <0.05 <2.5 <15.0 <15.0 <30.0 <32.5 
V-3000-3 <0.025 <0.025 <0.025 <0.05 <2.5 <15.0 <15.0 <30.0 <32.5 
V-3000-4 <0.025 <0.025 <0.025 <0.05 <2.5 <15.0 <15.0 <30.0 <32.5 
V-3000·5 <0.025 <0.025 <0.025 <0.05 <2.5 <15.0 <15.0 <30.0 <32.5 
V-3000·5 Lnb Dup. <0.025 <0.025 <0.025 <0.05 <2.5 <15.0 <15.0 <30.0 <32.5 
V-3000-6 <0.025 <0.025 <0.025 <0.05 <2.5 <15.0 <15.0 <30.0 <32.5 
V-3000-7 <0.025 <0.025 <0,025 <0.05 <2.5 <15.0 <15.0 <30.0 <32.5 
V-3000-8 <0.025 <0.025 <0.025 <0.05 <2.5 <15.0 <15.0 <30.0 <32.5 
V-6000-3 <0.025 <0.025 <0.025 <0.05 <2.5 <15.0 <15.0 <30.0 <32.5 
V-6000-5 <0.025 <0.025 <0.025 <0.05 <2.5 <15.0 <15.0 <30.0 <32.5 
V-6000-7 <0.025 <0.025 <0.025 <0.05 <2.5 <15.0 <15.0 <30.0 <32.5 
V-10000-1 <0.025 <0.025 <0.025 <0.05 <2.5 <15.0 <15.0 <30.0 <32.5 
V-10000-3 <.0.025 <0.025 <0.025 <0.05 <2.5 <15.0 <15.0 <30.0 <32.5 
V-10000-5 <0.025 <0.025 <0.025 <0.05 <2.5 <15.0 <15.0· <30.0 <32.5 
V-10000-7 <0.025 <0.025 <0.025 <0.05 <2.5 <15.0 <15.0 <30.0 <32.5 
V-15000-1 <0.025 <0.025 <0.025 <0.05 <2.5 <15.0 <15.0 <30.0 <32.5 
V-15000-2 <0.025 <0.025 <0.025 <0.05 <2.5 <15.0 <15.0 <30.0 <32.5 
V-15000-3 <0.025 <0.025 <0.025 <0.05 <2.5 <15.0 <15.0 <30.0 <32.5 
V-15000-4 <0.025 <0.025 <0.025 <0.05 <2.5 <15.0 <15.0 <30.0 . <32.5 
V-15000-5 <0.025 <0.025 <0.025 <0.05 <2.5 <15.0 <15.0 <30.0 <32.5 
V-15000-5 <0.025 <0.025 <0.025 <0.05 <2.5 <15.0 <15.0 <30.0 <32.5 
V-15000-6 <0.025 <0.025 <0,025 <0.05 <2.5 <15.0 <15.0 <30.0 <32.5 
V-15000-7 <0.025 <0.025 <0.025 <0.05 <2.5 <15.0 <15.0 <30.0 <32.5 
V-15000-H <0.025 <0.025 <0.025 <0.05 <2.5 <15.0 <15.0 <30.0 <32.5 
V-200011-1 <0.112!i <0.1125 <11.025 <0.05 <2.5 <15.0 <!5.0 <30.0 <32.5 
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TABLE 3a: l'olycycllc Aromatic llydroc11rbons nt Vt!nlurc Drill Site· June 1998 

- -- - - --

Nat>htbal••• l·Mtthyl•atlltthalrnr I·Mrthyloapthalrae Arr .. phlliylrne Aco••t••••ea• ~1uoreoe J•he•••lknne Anlhr•cen• 

U•lq••-•••11 .. _1.1 Uepllnto_ld •elk& •Wkc ntelkl •elk a •rllaa "'""' "'""' •&lit a 
V-250·1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 . 
V-250-3 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-250·3 Lnb Dup. <0.05 <0.05 <O.Q5 <0.05 <0.05 <0.05 <0.05 <0.05 
V-250-5 <0.05 <O.OS <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-250-5 field Dup. <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-250-7 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 . <0.05 <0.05 
V-500-l <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-500·3 <0.05 <0.05 . <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-500-5 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-500-5 Field Dup. <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-500·7 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-500·7 Lob Dup. <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-1000-1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-1000-3 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-1000·5 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-1000-7 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-3000-1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 I 

V-3000·2 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 I 

V-3000·3 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-3000-4 <0.05 . <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-3000·5 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-3000-5 Lnb Duj>. <0.05 <0.05 <0.05 <0.05 <0.05 <O.OS <0.05 <0.05 ' 

V-3000-6 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-3000-7 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-3000·8 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-6000·3 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-6000·5 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-6000-7 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-10000·1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <O.OS <0.05 
V-10000-3 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-10000-5 . <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-10000-7 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-15000-1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-15000-2 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-15000-3 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-15000-4 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-1 5000-5 <0.05 <O.O!i <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-15000·5 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-15000-6 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-15000-7 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-15000-8 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-20000-4 <0.05 <0.05 <0.05 .<0.05 <0.05 <0.05 <0.05 <0.05 
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TADLE 3n: J>olycydlc: Aroma lie llytlrocnrbons 111 Yeti lure Drill Slle ·June 1998 (Cuntlnuetl) 

Fl•oraatlaeae t•yrent Uraz(a)oatlarottllt Clal')'ltllt Utaze(b)Onr•nthene Deaae(k)OMor .. theae. Beaae(o)pyroaa 

lholq••-•••ll .. _ld Rtplkatr_ld Ala/Ill . a~a/kc •Ilk I . .,.. •Ilk• Ma/111 •Ilk• 
V-250-1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-250-3 <0.05 .<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-250-3 Lllb Dup. <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-250-5 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 .<0.05 
V-250-5 Field Dup. <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-250-7 <0.05 -<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-500-1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-500-3 <O.OS <0.05 <O.OS <O.OS <0.05 <O.OS <O.OS 
V-500-5 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-500-5 Field Dup. <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-500·7 <0.05 <0.05 <0.05 <0.05 <0.05 <O.OS <0.05 
V-500-7 Lab Dup. <0.05 <O.OS <0.05 <0.05 <0.05 <O.OS <0.05 
V-1000·1 <0.05 <0.05 <0.05 <0.05 <O.OS <0.05 <0.05 
V-1000-3 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-1000-5 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 

, V-1000-7 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-3000-1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 

IV-3000·2 . <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
i V-3000-3 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-3000-4 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-3000-5 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-3000·5 Lob Dup. <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-3000-6 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 I 

V-3000-7 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-3000·8 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <O.OS I 

V-6000-3 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-6000-5 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <O.OS 
V-6000-7 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-10000-1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-10000·3· <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-10000·5 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-10000-7 <0.05 <0.05 <0.05 <O.OS <0.05 <0.05 <0.05 
V-15000-1 <0.05 <0.05 <0.05 <0.05 <0.05 . <0.05 <0.05 
V-15000-2 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-15000-3 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-15000-4 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-15000-5 <O.OS <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-15000-5 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-15000-6 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-15000-7 . <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
v -15000-8 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-20000-4 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
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·rABLE 311: Polytyclit Arom111lt llyclroenrbons nt Venlnre Drill Sllr- June 1998 (Conllnuecl) 

- ~-

J•rl')·lene lnd .. o(J,2,3-cd)pyre~~e Dlbe•a(a,k)a•lhr•c .. e Denzo(ahl)pel')'ltne 
UMiqlte_it•tloo_ld Repllute_ld Mc/kl "'elk I lllc/kl ·•elk• 

V-250-1 <O.O!i <O.O!i <0.05 <O.OS 
V-250-3 <0.05 <0.05 <0.05 <0.05 
V-250-3 Lab Dup. <0.05 <0.05 · <O.OS <O.OS 
V-250-5 <0.05 <0.05 <0.05 <0.05 . 
V-250-5 Ficici OUJl. <0.05 <0.05 <0.05 <0.05 
V-250-7 <0.05 <0.05 <0.05 <0.05 
V-500-1 <0.05 <0.05 <0.05 <0.05 
V-500-3 <0.05 <0.05 <0.05 <0.05 
V-500-5 <0.05 - <0.05 <0.05 <0.05 
V-S00-5 Flelcl Dup. <0.05 <0.05 <0.05 <0.05 
V-500-7 <0.05 <0.05 <0.05 <O.OS 
V-500-7. Lab Dup. <0.05 <0.05 <0.05 <0.05 
V-1000-1 <O.OS <O.OS <O.OS <O.OS 
V-1000-3 <0.05 <0.05 <O.OS <0.05 
V-1000-S <O.OS <O.OS <O.OS <O.OS 
V-1000-7 <O.OS <O.OS <O.OS <O.OS 
V-3000-1 <O.OS <0.05 <0.05 <O.OS 
V-3000-2 <0.05 <0.05 <0.05 <0.05 
V-3000-3 <0.05 <O.OS <O.OS <0.05 
V-3000-4 <0.05 <0.05 <0.05 <0.05 
V-3000-S <0.05 <0.05 <0.05 <0.05 
V-3000-5 Lnb Dup. <O.OS <0.05 <0.05 <0.05 
V-3000-6 <0.05 <0.05 <0.05 <0.05 
V-3000-7 <0.05 <0.05 <O.OS <0.05 
V-3000-8 <0.05 <O.OS <O.OS <0.05 
V-6000-3 <0.05 <0.05 <0.05 <0.05 
V-6000-5 <0.05 <0.05 <0.05 <0.05 
V-6000-7 <O.O!i <0.05 <0.05 <0.05 
V-10000-1 <0.05 <0.05 <0.05 <0.05 
V-10000-3 <0.05 ~o.o5 <0.05 <0.05 
V-10000-5 <O.OS <0.05 <0.05 <0.05 
V-10000-7 <0.05 <0.05 <0.05 <0.05 
V-15000-1 <0.05 <0.05 <0.05 <0.05 
V-15000-2 <O.OS <0.05 <0.05 <0.05 
V-15000-3 <0.05 <0.05 <0.05 <0.05 
V-15000-4 <0.05 <O.OS <0.05 <0.05 
V-15090-5 <O.OS <0.05 <0.05 <0.05 
V-15000-5 <0.05 <0.05 <0.05 <0.05 ~ · . 
V-15000-6 <0.05 <0.05 <0.05 <0.05 
V-15000·7 <O.OS <0.05 <0.05 <0.05 
V-15000-8 <O.OS <0.05 <0.05 <0.05 
V-20000-4 <0.05 <0.05 <0.05 <0.05 



TABLE 4a: Sediment Quality at Venture Drill Site· June 1998 

iunlqueJtatlon.Jd RepllcllteJd 
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<O:TIJ 
<O.IO 
<O.fO 
<O:Tir 
<O:TII 

.IO 

.iO 

.IO 
i20 
1.30 

·o.z-cr 
<0~ 
0.10 
030 

o:l{f 

o.T!f 
030 

. -u:TU" 

Total <>rJ. carliOii 
1/1£1 . 

).20 
.20 

).20 
. 20 

0.20 
0.20 

l>.:ro 
020 
1>.2lr 
o.w 
0.20 
0.20 
0~20-

1)~30 
([30 

n-:w-
0.20 

ll.30 
\).30 
tr.3(J 

[30 
o:l{f 

i;li 
i;li 

o:-t 
\f.3i 
--o:2{f 

0-:N 
.:Ill 
.S<r 
·Jo 
.:so 

0.40 
0.90 
0.30 
0.40 
0.90 

()~SO' 

0,2lJ 
o:9lJ 
--uAU" 

\ 

GraveL'llo 

<U. 
-<0:1 
0,1 
<O.i 
<lD 
<0.1 
2.-6 

-o:T 
<0:1 

<o.I 
<0:1 
<0:1 
<0:1 
<0:1 
<0:1 
<0.[ 
0.1 

<U:l 
4~ 
<0:1 
<0:1 
<0:1 
<o.r 
<o.T 
<o.T 
<<IT 
<o.I 
<lf.T 
<U: 
0. 
<0. 
<0. 

7 
<0.1 

. <0:1 
<0~ 
0:1 
<0~ 
T.R 
<0.1 
u 
<U:T 

Sand_S SIIt_'llo 

w.I <U. 
99]" <U. 
~ <U. 
.l <U. 

99.! <0 . 
a 0. 
7 0. 

w.r <0. 
-99-:T <0.1 

99.2 <0.1 
99:3 <0.1 
W.t 1.6 
99.2 <U:T 

--w.r 0.1 
~ <O.I 
~ 0~1 

98.9 <O] 
99.2 <0.1 
94.4 0.3 

--w.r <0.1 
~ <0.1 
--w.r <0.1 
-w l.6 
~ 0.1 
iJ9.1 '<O:t 
!)9.T <0.1 
!)'9;0 <0.1 
~ <0.1 
-w.I 0.1 
"9if.4 0.1 
-w <O.I 
-w <0.1 
~ 0.3 
9.2 <0. 

.7 
1.2-
1.4 
~ 

'V2:9' 0.1 
-w.1 <0.1 
-g'7:4 0.5 
-w <0.1 

Clay_ 1ft 

U.'J 

I . 
0.8 
0.8 
1.8 
T 

0.8 
0.8 
0.9 

0.8 
0.9 
I 

0.8 
0.9 

0.9 
0.4 
0.8 
0.8 

· 1.1 

I. 

.8 

.8 

1.2 
0.9 
2 

SPM 
r/L 

O.OOO:l 
-0:0003 

IJ:OOllJ 

\f.0022 
lf.0004. 

ost 
0.0018 

o:oorr 

::o:ooor 
0.0005 
0.0003 
0:0007 
0. 
0. 
0. 
0. 
0.0002 

0.0006 
0.0016 
0~0002 
0.0008 

·0.0004 
0.0004 
0.0005 
0:0004 
0.0005 
0 .0001 
0~0026 

-0:0001 

lf.OOOl 
15 

0.0006 
0.0001 
0.0038 
0:0004 

..--. 

BaContent 

<0.3 
<0.3 

LIO 

<0:3 
-<O::r 
<IT:! 
<0.1 

<O.:r 

<o:J 
0.28 
l.OO 
0.56 
<0.3 
<:0.3 
0.24 
<03 
<0.3 

<0.3 
<0.3 

()J!lr 
<0~3 
<0.3 
<0.3 
<0.3 
<0.3 
<0.3 
0.35 
<0~3 
<:0.3 
<OJ' 
<03 

<0:3' 

1.31 
0.56 
1.42 
<0.3 
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TABLE Sn: Toxicity nt Vculut·~ Dt·lll Site- June 1998 

Amphlpod S•rYIYII •:chiMeld Ftf'llllullea MlcreJoa 
U•lqtle_slalluM_Id lt-s•"••••Jd Mortality% Centre! JllonaiiJy% 'Ia ftnlllullo• EC50 

IV-250-1 2 I 84 >too-;. 
V-250-3 s I 60 >100% 
V-250-3 LobDup. 
V-250-5 4 2 90 >100% 
V-250-5 Field Dup. 

I V-250-7 
V-500-1 

0 2 95.3 >100% 

IIV-500-3 
v-500-5 
V-500-5 Field Dup. 
V-500-7 
V-500-7 Lnb Dup. 
V-1000-1 
V-1000-3 
V-1000-5 
V-1000-7 
V-3000-1 8 I 82.3 >tOO'Y. 
V-3000-2 I 

V.-3000-3 8 I 62.5 >1000!. 
V-3000-4 
V-3000-S 3 I 40.8 >1000!. 
V-3000-5 Lnb Dup. 
V-3000-6 >too-;. 
V·3000-7 
V-3000-8 
V-6000-3 
V-6000-5 
V-6000-7 
V-10000-1 
V-10000-3 
V-10000-5 
V-10000-7 
V-15000-1 
V-15000-2 
V-15000-3 
V-15000-4 
V-15000-5 
V-15000-5 
V-15000-6 
V-15000-7 
V-15000-8 
V-20000-4 5 I 0.75 >lao-!. 
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Laboratory Analytical Data for Sediment 
from Venture Field, November 1998 

• Table 1: Trace Elements 
• Table 2: Petroleum Hydrocarbons 
• Table 3: Polycyclic Aromatic Hydrocarbons 
• Table 4: Sediment Quality 
• Table 5: Toxicity 
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TABLE lb: Trnre l~lrmenls 111 Vrnlure Drill Sile • No\'cmbcr 1998 

AlumlatMMI AHtln1uny Arsett.ic Uniuna Uel')'llium Uerun Catlmlun1 Cltnunluut Coboll c ....... ltcul IAod UthiUKI 
Uhlquo_Jiatlotl.ld hrpll<ote_ld •rlk& Mlr/k& ntl:lkl •elite me/It& mc/ka •WI<& ••rlkl •cllta IOic/ltC •rlka •llkt "''"'' V-250·1 9800 <2 2 220 <5 <5 <0.3 5 I <2 2800 4.3 <5 
V-250-3 I 1000 <2 2 220 <S <5 <0,3 s I <2 3200 4.8 <S 
V-250·5 9900 <2 . 2 190 <5 <5 <0.3 4 I <2 2200 4.4 <S 
V-250·7· 8600 <2 2 280 <5 <S <0.3 4 I <2 2600 4 <5 
V-500·1 7900 <2 2 140 <S <5 <0.3 3 I <2 2100 3.6 <S 
V-500·3 12000 <2 2 220 <5 <S <0,3 6 I <2 3200 5.2 <5 
V-500.5 10000 <2 '2 190 <S <S <0.3 s I <2 2900 4.7 <S 
V-500·5 lub Dup. 
V-500·7 8200 <2 2 150 <5 <5 <0,3 8 I <2 6400 4.8 <S 
V-1000·1 12900 <2 2 180 <5 <5 <0.3 17 2' 3 12000 9.5 <5 
V-1000-3 12700 <2 2 190 <S <5 <0.3 10 2 2 7130 7.1 <5 
V-1000·3 Field Dup. 
V-1000·5 14000 <2 2 220 <5 <5 <0.3 9 I 2 5000 6.2 <5 

I V-1000·5 Fidtl l>up. 13000 <2 2 210 <S <S <0.3 9 I <2 5200 6.2 <S 
I V-1000·7 13900 <2 2 210 <5 <5 <0.3 II 2 2 8090 8.4 <5 
V-3000·1 8300 <2 <2 ISO <5 <S <0.3 4 I <2 2200 3.5 <5 
V-3000·2 10000 <2 2 180 <5 <5 <0.3 4 I <2 2100 4.1 <S 
V-3000·2 Lub Dup. 9800 <2 2 170 <S <5 <0.3 4 I <2 2600 4 <5 
V-3(}(10-3 12000 <2 2 170 <5 <S <0.3 10 2 2 7400 6.3 <S 
V-3000·3 Lab Du(l. 
V-3000-4 12400 <2 2 170 <S <S <0.3 12 2 2 7830 7.8 <5 
V-3000·5 13000 <2 2 230 <5 <5 <0.3 7 I <2 3400 5.4 <S 
V-3000·6 12900 <2 3 IKO <S <S <0.3 28 3 4 13700 13 <5 
V-3000-6 Field Dup. 14600 <2 3 220 <S <S <0.3 22 3 3 12700 II <5 
V-3000-7 7330 <2 2 100 <S <S <0.3 4 I <2 2600 3.4 <S 
V-3000·7 Field Dup~ 8120 <2 <2 130 <S <5 <0.3 4 I <2 2700 3.8 <S 
V-3000·8 9600 <2 2 160 <S <S <0.3 6 I 2 4300 4.7 <S 
V-3000-K 91!00 <2 2 180 <S <5 <0.3 8 I <2 4700 4.7 <S 
V·6000·3 (>()<JO <2 <2 IOU <S <S < 0.3 2 <I <2 1)44 2.4 <S 
V-6000·5 13000 <2 3 220 <S <5 <0.3 II 2 2 6500 6.4 <5 
V-6000-7 11100 <2 2 160 <5 ·<S <0.3 9 I <2 6890 6.5 <S 
V-6000-7 Lab Dup_. 
V-10000·1 9600 <2 2 180 <S <5 <0.3 5 I <2 2100 4.9 <S 
V-10000·3 6050 <2 <2 95 <S <5 <0,3 2 <I <2 898 2.5 <5 
V-10000·3 l..:~bDup. 7820 <2 <2 120 <5 <5 <0.3 2 <I <2 1310 3.3 <S 
V-10000·5 15900 <2 2 230 <S <5 . <0.3 13 2 2 9690 9 <5 
V·I0000-7 12000 <2 3 160 <5 <5 <0.3 25 3 4 ISSOO 12 <S 
V-15000·1 11100 . <2 2 130 <5 <S <0.3 4 <I <2 2300 5.5 <S 
V-15000·2 .. 13000 <2 4 230 <5 <5 <0.3 9 I 2 4300 7.4 <5 
V·IS000-2 LabDiip. 14000 3 s 230 <S <5 <0.3 9 I 2 5400 7.9 <5 
V-15000·3 21(}(KI <2 4 )411 <!i <S <0.3 14 2 2 7800 8.5 <5 
V-15000· 3 l.ub Dup. 21000 <2 4 360 <S <S < 0,3 13 I 2 7200 8.8 <S 
V-15000·4 10100 <2 <2 170 <5 <S <0.3 3 I <2 2100 4.3 <!i 
V-15000·4 Ficltl Dup. 9740 <2 2 ISO <S <S <0.3 3 I <2 21(}() 4.3 <5 
V-15000·5 18100 <2 2 260 <5 <S <0,3 9 I 3 5910 7.5 <5 
V-15000-6 l'l!iOO <2 2 270 <!i <5 <{1,3 1•1 2 3 9210 8.K <5 
V-15110\1·7 5H11tl <, 2 1)5 <S <S <11.3 •I <I <2 )200 2.6 <S 
V-15000·7 l.hl> I>UJ>. h2011 <2 ..:2 1)(, <S <S <0.3 4 <I <2 2400 2.7 <S 
V-15000·8 13000 <2 2 230 <S <S <0.3 8 I 2 3400 6.1 <5 
v.?()(J()(t-4 ll"lnn ~., ., ' !"• .. - -
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1',\111.~: lb: Trnrr l•:lrmrnl$ nl Vl'nlurr l>rlll Sill'· Ncwrmhrr IIJIJH(Cunllnurcl) 

1\bncancsr Mulybdr•ucn lllm:ury Nickel S.ltnlum Strontium Thallium ,,. Uranium Vanadluna Zinc 

Unlqut_Jtotl•• ld llrplicate ld 111&11<1 m&lka m&lka nt&lkl •&Ike III&II<J •&Ike •&II<& •&Ike "'Ilk& .. &II<& 

V-250-1 ss <2 <0.01 <2 <2 42 0.1 <2 0.2 7 7 
V-250-3 67 <2 <0.01 <2 <2 48 0. 1 <2 0.2 8 8 
V-250-S 34 <2 <0,0( <2 <2 41 0 .1 <2 0.2 6 7 
V-250-7 72 <2 <0.01 <2 <2 38 0.1 <2 0.3 6 7 
V-S00-1 40 <2 0.02 <2 <2 33 0. 1 <2 0.2 6 6 
V-500-3 69 <2 <0.01 2 <2 48 0.2 <2 0,3 9 7 
V-500-S 72 <2 o.os <2 <2 43 0.1 <2 0.2 7 8 
V-500-S LnbDup. 
V-500-7 170 <2 <0.01 <2 <2 34 0 .1 <2 0.3 14 12 
V-1000-1 430 <2 <0.01 3 <2 . 54 0.1 <2 o.s 28 23 
V-1000-3 210 <2 <0.01 2 <2 54 0.1 <2 0.4 18 16 

V-1000-3 Field OI.IJl. 
V-1000-5 100 <2 <0.01 2 <2 56 0. 1 <2 0.3 12 10 

I 
Fio:ld Dup. , V-1000-5 ISO <2 <0,01 2 <2 52 0. 1 <2 0.3 13 II 

I V-1000-7 250 <2 <0.01 2 .<2 51 0. 1 <2 0.4 20 17 

1 
V-3000-1 43 <2 <0.01 <2 <2 35 0.1 <2 0.2 6 7 

V-3000-2 32 <2 <0.01 <2 <2 41 0.1 <2 0.2 6 6 ' 

V-3000-2 Lnb Dup, 53 <2 <0.01 <2 <2 ' 43 0.1 <2 0.2 7 7 I 

V-3000-3 230 <2 <0.01 2 <2 48 0.1 <2 0.3 17 IS 

V-3000-3 LnbDup. 
V-3000-4 290 <2 <0.01 2 <2 so 0. 1 <2 0.4 19 18 

V-3000-5 HH <2 <0.01 2 <2 54 0.1 <2 0.2 10 9 

V-3000-6 560 . <2 <0.01 3 <2 S4 0.1 <2 0.7 32 28 

V-3000-6 Fic:ld pup. 430 <2 <0.01 3 <2 58 0.1 <2 0,6 27 24 

V-3000-7 48 <2 <0.01 2 <2 31 0.1 <2 0.2 7 9 

V-3000-7 Fio.!ld Dup. 65 <2 <0.01 <2 <2 33 0. 1 <2 0.2 7 9 

V-3000-8 130 <2 <0.01 <2 <2 36 0.1 <2 0.2 II 10 

V-3000-8 130 <2 <0.01 2 <2 40 0.1 <2 0.2 12 10 

V-6000-3 8 <2 <0.01 <2 <2 25 0.1 <2 0.1 3 6 

V-6000-S 200 <2 <0.01 2 <2 56 0.1 <2 0.3 16 17 
V-6000-7 IKO <2 <0.01 2 <2 49 0 .1 <2 0.3 IS 14 

V-6000-7 l.ub D1111. 
V-10000·1 43 <2 <0.01 <2 <2 40 0.1 <2 0.2 6 7 

V-10000-3 II <2 <0.01 <2 <2 27 0.1 <2 0.1 3 7 
V-10000-3 Lnb Dup. 20 <2 <0.01 <2 <2 37 0.1 <2 0.2 4 8 

V-10000-5 320 <2 <0.01 3 <2 62 0.2 <2 0.5 24 22 

V-10000-7 540 <2 <0.01 3 <2 52 0.1 <2 0.7 35 29 

V-15.00!.1·1 •14 <2 II. OS <2 <2 39 0.1 <2 0.2 8 7 

V-15000-2 .ss <2 <0.01 2 <2 ss 0.1 <2 0 .. 3 13 9 

V-15000-2 Lnb Dup. 66 2 <0.01 2 3 ss 0.2 <2 0.4 13 10 

V-15000-3 92 <2 <0.01 3 <2 74 0.2 <2 0.4 17 12 
V-15000-3 Lnb Dup. 92 <2 <0.01 3 <2 78 0.2 <2 0.4 16 II 
V-15000-4 43 <2 <0.01 <2 <2 45 0.1 <2 0.2 5 10 

V-15000-4 Field Dup. 41 <2 <0.01 <2 <2 42 0.1 <2 0.2 s 10 

V-15000-5 170 <2 <0.01 2 <2 70 0 .2 <2 0.3 14 IS 
V-15000-6 300 <2 <0.01 3 <2 77 0.2 <2 0.6 22 20 

V-1 5000-7 18 <2 <0.01 <2 <2 2(, 0.1 <2 0.1 7 8 
V- 15000-7 l.11h 1)1111, 2l• <2 <0,01 <2 <2 26 0.1 <2 0.1 5 ') 

V-15000-8 84 <2 <0.01 2 <2 54 0.2 <2 0.4 10 9 . ,, ... o;. -J· - '"=' -~~--

V.711ll/lll.A -
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TAJU.I.: 2h: l't'h·ulo:umll)'th·ocuhous ul \1cnhlrt' l>rlll Slit'· Nonmher 1!1911 

l&.ftiZ~H< Tolurnr . t:lhyllwn•.,.• Xyk!nfl c.-c,, c ... c .. c ... c .. TEII(C11·C11) 1'1'11 
U"lq~ •l•llon_ld ll•l•li••••-ld mAikA ott:/1<1 11tt:/kl "'t:lkl 11tt:/kl Mlt:/1<1 111&/kl mJ/ka ••rlkc 
V-250·1 <0.025 < 0.02S < 0.02S <O.OS <2.S <IS <IS <30 <32.S 
V·2S0-3 <0.02S < 0.02S <0.025 <O.OS <2.S <IS <IS <30 <32.S 
V-2SO-S <0.025 <0.02S <0.025 <O.OS <2.S <IS <IS <30 <32.5 
V·2S0-7 < 0.02S <0.02S <O.o2S <O.OS <2.S 7S.2 <IS 7S.2 7S.2 
V-S00-1 <0.02S <0.02S <0.02S <O.OS <2.S <IS <IS <30 <32.S 
V-S00-3 <0.02S <0.02S <0.02S <O.OS <2.S <IS <IS <30 . <32.S 
V·SOO-S <0.02S <0.02S < 0.02S < .O.OS <2.S <IS <IS <30 <32.S 
V·SOO-S Lnb Dup. 
V-S00-7 <0.02S <0.02S <0.02S <O.OS < 2.5 <IS <IS <30 <32.S 
V·IOOO·I <0.02S < 0.02S < 0,025 <'0.05 <2.S 0.714 <0.25 102 0.71 
V-1000·3 <0.025 <0.02S < 0.02S <O.OS <2.S I <0.2S 94 1.00 
V-1000-3 Field Dup. 
V-1000-S <0.025 <0.02S < 0.02S <O.OS <2.S <IS <IS <30 <32.S 
V-1000-S Field Dup. < 0.02S <0.02S <oms <O.OS <2.S <· IS <IS <30 <32.S 
V-1000-7 < 0,02S <0.02S < 0.02S <O.OS <2.S 0.894 0.409 100 1.30 

V-3000·1 < 0.02S < 0,02S <0.02S <O.Os <2.S <IS <IS <30 <32.S 

v-3000·2 <0.02S <0.02S <0.02S <O.OS <2.S <IS <IS <30 <32.S 
!V-3000-2 ·Lnb Dup. <0.02S <0.02S < 0,02S <O.OS <2.S <IS <IS <30 <32.S 

! V-3000·3 • < O.o2S <0.02S <0.02S <O.OS <2.S <2 <3 lOS 0.00 
V-3000-3 Lnb Dup. <0.025 <0.02S <0.02S <O.OS <2.S <1.5 <2 114' 0.00 
v.3ooo-4 <0.02S <0.02S <0.025 <0.05 <2.S 0.3S9 1.44 86 1.80 
V-3000-S <0.02S < 0.02S <0.02S <O.OS < 2.S <15 <IS <30 <32.5 
V-3000·6 <0.025 <0.025 < 0,025 <O.OS <2.S 0.3112 1.37 99 1.7S 
V-3000-6 Field Dup. < O.o2S <0.02S <0.02S <O.OS <2.S <0.2S <0.2S .81 0.00 

V-3000·7 <0.02S <0.02S <0.02S <O.OS <2.S <1.5 <2.S 118 0.00 
V-3000·7 Field Oup. <0.02S 0.049 < 0.02S 0.1 <2.S 0.392 1.42 79 1.111 
V-3000·11 < O.o2S < 0.02S < 0.02S <O.OS <2.S <IS <IS <30 <32.5 
V-3000·8 Field Oup. <0.025 <0.02S <0.02S <O.OS <2.5 <IS <IS <30 <32.S 
V-6000-3 <0.02S < 0.02S < 0,025 <0.05 <2.5 0.90S 3.0S 91 3.96 
V-6000-S < 0,025 <0.02S < 0.025 <O.OS <2.S <IS <IS <30 <32.5 
V-6000·7 < 0.02S < 0.02S <0.025 <0.05 <2.5 <0.4 <1.5 114 0.00 
V-6000-7 Lab Dup. < O.o2S < 0.02S <0.025 <0.05 <2.5 <0.6 < l.S 125 0.00 
V-10000-1 <0.02S < 0.02S < 0.025 <O.OS <2.S <IS <IS <30 <32.5 
V-10000-3 < O.o2S <0.025 < 0,025 <0.05 <2.5 1.01 2.6 97 3.61 
V-10000-3 Lub Dup. 
V-10000-S <0.02S <0.02S < 0,02S <O.OS <2.S 0.622 0.647 102 1.27 
V-10000-7 < 0.02S < 0.02S < 0.025 <0.05 <2.S 0.437 1.04 103 1.48 

V·ISOOO·I <0.02S < 0.02S < 0.02S <O.OS <2.S <IS <IS <30 <32.5 
V-15000·2 <0.025 <0.02S <0.025 <0.05 <2.5 <15 <15 <30 <32.S 
V-IS000·2 Lnb Oup. < 0.025 <0.025 < 0.025 <O.OS <2.5 <IS <IS <30 <32.S 
V-15000-3 <0.02S <0.025 <0.025 <O.OS <2.5 <IS <IS <30 <32.5 
V-15000·3 l.nb llliJI. <O.U2S <0.025 <O.U2S . <O.U5 < 2.5 <IS <IS < 30 <32.5 
V·l SII00·-1 <11.112S <(J.U2S <0.112S <0.05 < 2.S 0.3116 O.K21 93 0.00 
V-IS000-4 Fi.:ldDup. < 0.025 <0.02S < 0.025 ·<O.OS <2.S 1.11 1.51 98 2.62 
V-15000-S < 0.02S <0.025 < 0,025 <O.OS <2.5 1.19 1.5 136 2.69 
V-15000-6 < 0.025 < 0.02S <0.02S <O.OS < 2.5 1.53 4.09 135 5.62 
V-15000·7 < 0,025 <0.02S < 0.02S <O.OS < 2.S O,o14 1.7) 120 2.17 
Y±~~~!:J _____ __ !.:~.'1!.... ·- ...... - .. ----·--- ------- ---- --- --- · ' V-1 'IHHI K •. 1111.':•· • 11.11.!~ • 1111,!~ •.1111.' •• :!.~ · I~ . ·~ -::111 -.:.u.s 
v::->ttiiiii,~:r·--· ---··- · :··,; _ii2~- "::CiiiF ·--:- :C,n~~ 7cii~- -.iT.-~-.• -,-- ~II ..... "J ~., 

~'- .. -· · ... ---- ·· · - ··· ... 
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Natththalt-"Cl' 1·1\lt'lhyhtalthtltalrtl~ I·Mt'lllyl••l•tkalt"ne AteHAJtltth)'lt"Me Atttl•ltbat .. ~ne J.l11ureue J•llettaKfltrl'MC A11~•;;:;•e i 
Unlqur_uollon_ld Urrllluor_ld ml:fkc Mll:ikK ••Wka llli:/kl ••l:lkc mc/kc lllc/111 

V-250·1 <O.OS <0.05 <0.05 <0.05 <0.05 <0.05 <0.0.5 <0.05 
V-250-3 <0.0.5 <0.05 <0.05 <0.0.5 <0.05 <0.05 <0.05 <0.0.5 
V-2SO·S <O.OS <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-250-7 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-500·1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-500-3 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-500-S <0.05 <.0.05 <0.05 <0.05 <O.OS <0.05 <0.05 <0.05 
V-500.5 Lpb Dup. 
V-500·7 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-1000-1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-1000·3 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-1000.3 Field Du_11. 
V-1000.5 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-1000·.5 l'ic:ldDup. <0.05 <0.05 <0.05 <0.05 <0.05 <0.0.5 <0.05 <0.05 

!V-1000-7 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-3000-1 <0.05 <0.05 <0.0.5 <0.05 <0.05 <0.05 <0.05 <0.05 
V-3000-2 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-3000·2 LnbDup. <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-3000.3 <0.05 <0.05 <0.05 <0.0.5 <0.05 <0.0.5 <0.05 <0.05 
V-3000·3 l.nb Dup. 
V-3000-4 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-3000-.5 <O.OS <0.05 <0.05 <0.05 <0.05 <0,05 <0.05 <0.05 
V-3000-6 <0.05 <0,05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-3000-6 Field Dup. <0.05 <0.05 <·0.05 <0.0.5 <0.0.5 <0.0.5 <0.05 <0.05 
V-3000.7 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <O.OS 
V-3000-7 . Field Dup. <0.0.5 <0.0.5 <0.05 <0.05 <0.0.5 <0.0.5 <0.05 <0.05 
V-3000-8 <0.05 <O.o5 · <0.05 <0.05 <0.0.5 <0.05 <0.05 <0.05 . 1 

V-3000·8 l'icld Dup. <0.05 <0.05 <0.05 <0.05 <O.OS <0.05 <0.05 <0.05 
V-6000-3 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-6000·5 <0.05 <0.05 <O.OS <0.0.5 <0.05 <0.0.5 <0.0.5 <0.05 
V-6000-7 <0.05 <O.OS <0.0.5 <0.0.5 <0.05 <0.05 <0.05 <0.05 
V-6000·7 L:tbDup. 
V-10000·1 <0.05 <0.05 <O.OS <0,05 <0.05 <0.05 <0.05 <0.05 I 

V-10000-3 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-10000-3 L:ib Dup. <0.05 .<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-10000-5 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-10000-7 <0.05 <0.05 <·0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-15000-1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-15000·2 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-15000-2 Lnb Dup. <0.05 <0.05 <0.05 .. <0.05 <0.05 <0.05 <0.05 <0.05 
V-15000·3 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-15000·3 Lnb Dup. <0.05 <0.05 <0.05 <0.05 . <0.05 <0.0.5 <0.0.5 <0.0.5 
V-1.5000-4 <0.05 <O.OS <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-15000·4 Field Dup. <0.0.5 <0.05 <0.05 <0.05 . <0.05 <.0.05 <0.05 <0.05 
V-15000·5 <0.05 <0.05 <0.05 <0.05 . <0.05 <0.05 <0.05 <0.05 
Y-15000·6 <0.05 <0.05 <O.OS <0.05 <0.05 <O.OS <0.05 <0.05 
V-15000·7 <0.05 <O.OS <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
~:.!.1!~~!.:,1 ____ _ !~!.!!1!:.. -~~~L. --···~'! ·U·~ - --- __ .::J~!~-~-- -· -~'!:.!!L ... _ .. <U.U5 _::_U.n.~ <11.115 < 11.115 
V·I~IKI\I · K · ·.(1.11~ .: (1,11\ •·• 11 .115 •• (I 115 ·: 11.115 .: ().()~ <: 1).(1.~ •·. 11.115 
v.:!lXlOO··• <0.05 < u.us <IJ,U.5 - < o.vJ <U.U~ <().05 <;005 <011~ 



~ ' 
TAB I.E 3b: J>ol)'c:ydlc: Arornnllc llydrocnrbons :tl Vrulurr Drill Sllr • Novrrnbrr 1!198 (Cunllnurd) 

lollllol'aHthrHr l'rnne llcnt(a)anlhrauue CbryHHI! llnltu(lt)OuanMib<n< ~nau(k)RMDI'IIIIhrtw llcnao(alt•rrc•• 
Ualque_statlon_ld .Jtepllrale_ld m&lk& n•!lfk& "'&I'll m&lk& ftl&ik& Ill &I'll m&lkt 

V-250·1 <0.05 <0,05 . <0.05 <0.05 <0.05 <0.05 <0.05 
V-250-3 <0.05 <0.05 <0.05 <O,OS <0.05 <O.O.S <O.O.S 
V-2.SO·.S <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-250-7 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 

I V-S00-1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 

1 

V-500·3 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
I V-500-5 <0.05 <0.05 <0.05 <O.OS <O.OS <0.05 <O.OS 
V-500-5 Lob Dup. 
V-500·7 <0.05 <0.05 <O.OS <O.OS <0.05 <0.05 <0.05 
V-1000-1 <0.05 <0.05 <0.05 <0.05 <0;05 <; 0.05 . <O.OS 
V-1000-3 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0,05 
V-1000·3 Field Dup. 
V-1000-5 <0.05 <0.05 <O.O.S <0.05 <0.05 <0.05 <0.05 
V-1000-S Field Dup. <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-1000·7 <0.05 <0.05 <0.05 <O.OS <0.05 <0.05 <0.05 
V-3000·1 <O;o.s <O.OS <0.05 <0.05 <0.05 <0.05 <O.O.S 
V-3000·2 <0.05 <O.OS <O.OS <0.05 <0.05 .<0.05 <O.OS 
V-3000·2 l.ub Dup_. <0.05 <0.05 <0.05 <0.05 <O.O.S <0.05 <O.OS 
V-3000-3 <0.05 <O.O.S <O.O.S <O.O.S <0.05 <0.05 <O.O.S 
V-3000-3 Lob Dup. 
V-3000-4 <0.05 <O.O.S <0.05 <O.O.S <0.05 <0.05 <0.05 
V-3000-.S <0.05 <O.O.S <O.O.S . <0.05 <0.05 <0.05 . <O.OS 
V-3000-6 <0.05 <0.05 <O.O.S <0.05 <O.OS <0.05 <0.05 
V-3000-6 Field Dup. <0.05 <O.O.S <0,05 <0.05 <0.05 <0,05 <O.O.S 
V-3000·7 <0.05 <0.05 · <0.05 <0.05 <0.05 <0.05 <0.05 
V-3000·7 1:icld Dup. <0.05 <O.O.S <0.05 <0.05 <0.05 <0.05 <0.05. 
V-3000-8 <0.05 <O.O.S <0.05 <O.OS <o.o5 <O.OS <0.05 
V-3000-8 Fidd Dup. <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-6000·3 <0.05 <O.OS <0.05 <O.O.S <0.05 <0.05 <O.OS 
V-6000-5 <0.05 <0.05 <O.O.S <O.O.S <0.05 <O.O.S <O.OS I 

V-6000·7 <0.05 <O.OS <0,05 <0.05 <0.05 <0.05 <0.05 
V-6000-7 Lub Dup. 

V-10000·1 <0.05 <0.05 <0.05 <O.OS <0.05 <0.05 <0.05 
V-10000·3 <O.OS <0.05 <0.0~ <0.05 <0.05 <0.05 <0.05 
V-10000-3 Lnb Dup. <0.05 <0.05 <O.O.S <0.05 <0.05 <O.O.S <O.OS 
V-10000·5 <0.05 <O.OS <O.OS <O.OS <O.OS <O.OS <O.OS 
V-10000·7 <0.05 <0.05 <O.OS <O.OS <O.OS <0.05 <0.05 
V-15000-1 <O.OS <0.05 <0.05 <·O.O.S <O.OS <0.05 <O.O.S 
V-15000•2 <O.OS <0.05 <0.05 <O.OS <0.05 <0.05 <0.05 
V-15000·2 Lnb Dup. <0.05 <0.05 <0.05 <O.O.S <0.05 <0.05 <0.05 
V-15000-3 <0.05 <0.05 <0.05 <o.o5 <0.05 <0.05 <0.05 
V-15000-3 Lob Dup. <0.05 <0.05 <O.OS <0.05 <O.OS <0.05 <0.05 
V-15000-4 <0.05 <0.05 <0.05 <O.OS <0.05 <0.05 <0.05 
V-15000-4 Field llUJl. <O.OS <O.O.S <O.OS <O.OS <0.05 <O.OS <O.OS 
V·l!ltXIO·S <U.IlS <O.US .; ll.ll!l · <II.U!I .; 0.115 <11.05 <O.US 
V-15000·6 <0.05 <0.05 <0.05 <O.OS <O.O.S <O.OS <O.OS 
V-15000-7 <0.05 <0.05 <O.OS <0.05 <0.05 <0.05 <0.05 
V-15000·7 l.nb Dup. <0.05 < o.os <0.05 <0.05 <0.05 <0.05 <0.05 
V-ISUtlii·K < 11.11!1 <11.11!1 o:: nus ·: 0,11!1 <lUIS <ll.IIS <O,OS 
V-:!IHKHt .. t <If.( I~ .; ll.ll .~ .: u ~~~ < U,U!I ., 0, 11 .~ <ti,U!I - <!J,U!i ..- ,_,. ...,.. __ ., •-•...,...Mif.l -.....-- -·- -'-- .. 
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Tt\III.J.: Jb: l'lllycyctlc Aronulllc llyllrllcnrhuns nt Vent nrc l>rill Site· No\'cmber 1'.1'.111 (C11ntlnucll) 

~-~ 

l'rryk:nr hode"a( l,l,l·ed)J•Yn:ooe OiiM:nt.(a,ll)anllaraccnc llcnzu(Khi)Jocryluc 
Unlqwe_slaliou_ld Keplicace _id me ike mclkc m&fka m&lkc 

V-250-1 <0.05 <0.05 <0.05 <0.05 
V-250-3 . <0.05 <0.05 <0.05 <0.05 
V-250-5 <0.05 <0.05 <0.05 <0.05 
V-250-7 <0.05 <0.05 <0.05 <0.05 
V-500-1 <0.05 ~o.u5 <0.05 <0.05 
V-5UU-3 <U.OS <0.05 <0.05 <0.05 
V-500-5 <0.05 <0.05 <0.05 ·<0.05 
V-500-5 , Lnb Dup. 
V-500·7 <0.05 <0.05 <0.05 <0.05 
V-1000-1 <0.05 <0.05 <O.O!i <0.05 
V•I000-3 <0.05 <0.05 <0.05 <0.05 
V-1000-3 Ficltl Dup. 
V-1000-5 <0.05 <0.05 <0.05 <0.05 

,V-1000-5 Field Dup. <0.05 <0.05 <0.05 <0.05 
V-1000-7 <0.05 <0.05 <0.05 <0.05 
V-3000-1 <0.05 <0.05 <0.05 <0.05 
V-3000-2 <0.05 <0.05 <0.05 <0.05 
V-3000·2 l.abDup. <0.05 <0.05 <0.05 <0.05 
V-3000-3 • <0.05 <0.05 <0.05 <0.05 
V-3000-3 · Lnb Dup. 
V-3000-4 <0.05 <0.05 <0.05 <0.05 
V-3000-5 <U.U:'i ~(l.()!i <U.U:'i <O.US 
V-J(JOO.(o <0.05 <0.05 <0.05 <0.05 
V-3000·6 l'icltl Dup. <0.05 <0.05 <0.05 <0.05 

V-3000·7 <0.05 <0.05 <0.05 <0.05 
V-3000-7 Field Oup. <0.05 <0.05 . <0,05 <0.05 I 

V-3000-8 <0.05 <0.05 <0.05 <0.05 
V-3000-8 FiciiiUup. <11.05 <0.05 <0.05 < 0.05 
V·I.UOU-3 <0.05 <0.05 <0.05 <0.05 
V-6000·5 <O:OS <0.05 <0.05 <0.05 
V-6000-7 <0.05 <0.05 <0.05 <0.05 
V-1.000-7 l.:lbUUJI: 
V-10000·1 <0.05 <0.05 <0.05 <0.05 
V·I0000-3 <0.05 <0.05 <0.05 < '0.05 
V-10000·3 · l.:tb Dup. < 0.05 . <0.05 <0.05 < 0.05 
V·I0000-5 <0.05 <0.05 <0.05 <0.05 
V-10000-7 <0.05 <0.05 <0.05 <0.05 
V-15000-1 < 0.05 <0.05 <0.05 < 0.05 
V-15000-2 <0.05 <0.05 <.0.05 <0.05 
V-15000-2 L:1b ()up. <0.05 <0.05 <0.05 <0.05 
V-15000-3 <0.05 <0.05 <0.05 <0.05 
V-15000-3 t.abDup. <0.05 <0.05 ' <0.05 <0.05 
V-15000-4 <0.05 <0.05 <0.05 <0.05 
V-15111111·-1 F~lllllntl . <0.115 <0.05 <0.05 <0.05 
V-15000·5 <0.05 <U.OS < 0.05 <0.05 
V-15000·6 <0.05 <0,05 <0.05 <0.05 
V-15000-7 ~ 0.05 <0.05 <0.05 . <0.05 
V-l:'itHIIJ.'I _!;•!!!.!!!•!~ -- ·:(I~~~ ·:0 .11~--- · · U,Il:'i <UII:'i 
v: t~iiiii'i:il ·-·--·-- ··· .. ·· uw; •. 11.11~ ·· u u~• ·". tl.li:'i 
V-~IJiiiitj:-.,---- ------- ---.:Iii~·-- ·:iw:'i ..: u,u;; <O,U~ ---
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TABLE 4b: Sediment Quality at Venture Drill Site. November"l998 

Tolllllnorc. Carbon Total OrJ. ~rbon GrDveL 'llo Sond_ '9'o SUI_ '9'o CID7_ '9'o SPM Ba Content 
UnlqueJtatlon.Jd RepiiCitleJd Clkc ll'k11 elL 
V·:l:IU· IJ.:l. < U.1 \1\l.:.t <_U.I U .IS (J.UUU,j_ <U.JU 
V-250-3 0.1 0.2 < 0.1 99.1 < 0.1 U.IS ·· U.UUU:J_ 0.30 
V -250-5 U.1 0.2 < 0.1 99.:.t < 0.1 0.11 O.UUOO <0.30 
V-25u-7 0.1 0.2 <0.1 !J<J.2 <0.1 0.11 O.UUU3 <0.30 
V-500-1 <0.1 0.2 <.0.1 99.2 <0.1 0.7 O.UUU4 <0.30 
,V -5!J0-3 0.1 0.2 < 0.1 99.2 < 0.1 0.11 O.UUU5 <0.30 , 
V-5!J0-5 0.1 0.2 <0.1 98.9 <0.1 1 . 0.0005 <0.30 
V-5!J0-5 Lab Dup. 
IV-500-7 <0.1 0.2 0.1 99.2 <0.1 0.7· O.UUU5 <0.30 
V-1000-1 0.1 0.2 < 0.1 99 0.1 0.9 0.0009 0.115 
V-1000-3 0.1 0.2 <0.1 99.1 <0.1 0.9 O.UUUI 0.53 
V-100 -3 _Fieldj)up. 0.0013 0.88 

-I U\J 5 0.1 0.2 < 0.1 19 < 0.1 0.9 0.0003 <0.30 
-100 -5 FicldDup. <0.1' .2 <0.1 9 '.2 <0.1 0.7 0.0002 <0.30 
-100 -7 _0.1 1.2 <_().1 9 .1 <O.l 0. 0.0003 0.45 
-3000-l < o.1 .2 < 0.1 9 '.2 < 0.1 o. o.ooo7 0.35 

v-3000-2 < u.1 .2 < 0.1 Y '.:.t < ().1 _(}. o.ooos· <0.30 
v -3000-2 Lab Dup. < 0.1 0.2 < 0.1 \1\1.2 < u.1 0. 

-3000- j < 0. 1 0.4 < 0.1 99.2 < 0.1 0.9 0.0002 <0.30 
-3uoo- L..ab up . . 
-3000-' 0.4 0.2 < 0.1 9 . 0.1 0.8 0.0004 0.33 
:3000- 0.1 0.2 < 0; I < 0.1 0.11 0.000 I <0.30 
-3000- 0.1 0.2 < 0.1 !1. < 0.1 o.8 o.ooo; <o.30 

IV-3000-6 l:'"tcl<l Uup. U.:.t 0~2 < 0.1 !1. < 0.1 0.8 • .000~ 0.53 
V -3000-7 0.1 0.2 < 0.1 !I'J. <_0.1 0.7 1,()()()4 0.]!! 
V-3000-7 FicldDup. 0.1 0.2 <0.1 !J<J. <0.1 0.11 1.0011 0.65 
V-3000-8 < 0.1 0.2 < 0.1 9!1.2 < 0.1 0.7 1.000< <0.30 
v-3000-11 l:'"tcl<l uup. < o..!_ 0.2 < 0.1 0.1 o.7 o.uoo5 <0.30 
V-6000-3 U.1 ().2 < 0.1 < 0.1 0.8 0.0009 0.95 
V -6000-5 < 0.1 0.3 . <_0.1 < 0.1 0.8 0.0006 0.35 
V -6000-7 0.1 0.2 < 0.1 3 0.8 0.0005 0.45 

[IV-61 :J0-7 Lab Dup. 
V-1 :JOU-1 0.3 0.4 0.6 91!.:.t O.:.t 1 0.0003 . 0.40 
,V-1 :JOU-3 0.1 0.2 < 0.1 99.2 < 0.1 0.8 0.0002 0.115 
I'l-l [)()()-3 Lab Dup. < 0.1 99.3 0.1 o.7 
[V-1JUOU-5 <0.1 0.4 <0.1 99 <0.1 I 0.0008 1.18 
IV-10000-7 <0.1 ().3 <0.1 99 . . 0.1 0.8 0.0( 18 0.63 
IV-15000-1 0.1 0.3 4.5 93 .~ 0_._5_ 1.1 0.0006 <0-JO 
IV-15000-2 0.2 0.6 1.6 97.2 O.:.t 0.\1 O.lX 12 <0.30 
IY-150()()-2 _l...a() Dup. 1.4 97~6 0.1 0.9 
IV· I 5\JIJU-3 0.3 0.9 < 0.1 97.6 0.8 1.6 0.0004 <0.30 
IV-15\JIJU-3 Lab Dup. <().1 97.7 0.8 1.5 
IV-15uou-4 U.Z U.:l <_().1_ 99.1_ < 0.1 0.9 0.0006 0.80 
V-15000-4 Field Dup. 0.1 0.2 < 0.1 99.2 < 0.1 0.8 0.0005 0.38 
V-15000-5 0.2 0.4 <O. I 99.1 <0.1 0.9 0.0006 0.33 
V-15000-6 0.1 0.7 0.4 98.4 0.2 1 0.0006 0.65 
V-15000-7 0.1 0.2 <O.I 99.2 0.1 ·o.7 0.0002 o.35 
V-15000-7 LabDup. 0.1 99.2 <0.1 0.7 
v -15000-8 0.5 1.4 < 0.1 96.8 1.2 1.9 0.0003 <0.30 
v -20000-4 0.2 0.2 < 0.1 99.2 < 0.1 0.9 0.0023 0.93 
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TAIJLE Sb: Toxicity Rl Venture Drill Slle- Nu\'c!mber 1998 

Aauaonia SuiJthlde Amphlpod Survlv•l Echinoid Fertlllz•llon Mlcrotox 
Uolqltt_llollott ld l~luto_ld lllf:/kl nlf:/kl MHtollly% Control Mortollly 'Yo 'Yo l'ortlllutlo• IC50 EC50 

V·:llU·I II 2 97.00 >100% 
V-250-3 7 2 77.30 91.1 >I.OOo/o 
V-250-5 >100% 
V-250·7 II 2 59.30 >100% >100% 
V-500-1 13 2 82.70 >100% 

1 V-500-3 I 2 2.30 22.6 >100% 
I V-500-5 3 2 84.30 >100% 
IV-lUU-5 Lab uup. 
V-500-7 . . 13 2 62.70 68.2 >IO!Wo 
V-1000-1 
V-1000-3 
V-1000-3 r:io:ld Dup. 
V-1000-5 
V-1000-5 Field Oup. 
V-1000-7 
V-3000-1 17 2 92.70 >100% 
V-3000-2 
V-3000-2 LRb Oup. 
V-3000-3 <0.05 <0.05 .. 4 2 88.00 >100% 
V-3000-3 Lob Oup. 
V-3000-4 
V-3000-5 I 2 96.30 >100% 
V-3000·6 
V-3000-6 Field Oup. 
V-3000-7 <0.05 <0.05 4 2 87.70 >100% 
V-3000-7 FiddOu(l. <0.05 <0.05 5 2 90.00 >100% 
V-3000-8 
V-3000-8 J'jcld Oup. 
V-6000-3 
V-6000-5 
V-6000-7 
V-6000-7 LRb l>up. 
V-10000-1 
V-10000-3 
V-10000-3 Lob Dup. · 
V-10000-5 
V-10000-7 
V-15000-1 
V-15000-2 
V-15000-2 Lob Oup. 
V-15000·3 
V-15000·3 Lob Oup. 
V-15000-4 
V-15000-4 Field Oup. 
V-15000·5 
V-15000-6 
V-15000-7 
V-15000-7 Lnb Dup. 
V-150110·11 
V-20000-4 <0.05 <U.OS 26 2 71.00 62.0 >IOO'Yo 

"" 
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Laboratory Analytical Data for Sediment 
from Venture Field, June 1999 
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Table 1: Trace Elements 
Table 2: Petroleum Hydrocarbons 
Table 3: Polycyclic Aromatic Hydrocarbons 
Table 4: Sediment Quality 
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TABLE lc: Trace Elements nl Venture Drill Site· June 1999 

Aht••inun• AoiiMtoMy Arsonic DariMn• Dorylllwm Uor•• c.d ... lwm Cloronolwm Cobalt Co11pcr ...... Leod Lithium 

Ualqoo.slollo•_ld lhpllrolt)d milk& no &Ike IIIJt/kl mltlk1 IIIK/kl •Kika lllr/111 •&Ike •&II< I 111&11<1 •&lkl IMc/ltl "'&II< I 
V-250·1 8100 <2 2 170 <5 <5 <0.3 5 I <2 3000 4 <5 
V-250-1 Lnb Oup. 8800 <2 2 170 <5 <5 <0.3 4 <I <2 2600 4 <5 
V-250·3 8700 <2 2 240 <5 <5 <0.3 4 I <2 2300 3.9 <5 
V-250·7 6700 <2 2 200 <5 <5 <0.3 4 I <2 1900 3.4 <5 
V-500-1 7900 <2 2 170 <5 <5 <0.3 4 I 4 1900 3.8 <S 
V-500·3 11000 <2 2 240 <5 <5 <0.3 6 I <2 · 3100 5 <5 
V-500·5 8700 <2 2 180 <5 <5 <0.3 5 I <2 2400 4.2 <S 
V-500·7 12000 <2 3 220 <5 <5 <0.3 18 3 4 13000 8.6 <5 
V-1000-1 12000 <2 2 210 <5 <5 <0.3 II 2 2 7900 6.6 <5 
V-1000·3 9500 <2 2 200 <5 <S <0.3 5 I <2 . 2600 4.4 <S 
V-1000·5 9800 · <2 2 210 <5 <5 < 0.3 s I <2 2300 4.6 <S 
V-1000.7 11000 <2 2 210 <5 <5 <0.3 8 I 2 6000 6.2 <S 
V-3000-1 8600 <2 2 ISO <S <S <0.3 4 I <2 2100 3.4 <5 
V-3000·2 8600 <2 <2 160 <5 <S <0.3 3 <I <2 1600 3.5 <S 
V-3000·3 13000 <2 2 210 <5 <S <0.3 II 2 2 7600 6.7 <S 
V-3000-4 13000 <2 2 210 <5 <5 <0.3 8 I <2 4100 5.3 <S 
V-3000-5 13000 <2 3 200 <S <5 <0.3 IS 2 3 9600 8.2 <5 
V-3000·5 LnbDufJ. 13000 <2 2 220 <5 <5 <0.3 13 2 3 7900 7 <S 
V-3000-5 Field Oup. 13000 <2 3 230 <5 <5 <0.3 19 2 2 7600 8.4 <5 

,V-3000·6 13000 <2 2 210 <S <S <0.3 II 2 2 7400 7.1 <S 
V-3000~7 8200 <2 2· 140 <5 <5 <0.3 4 <I <2 . 2200 3.3 <5 

I V-3000·8 8700 <2 2 160 <5 <S <0.3 5 I 2 2800 4 <S 
! V-6000·3 6000 <2 <2 84 <5 <S <0.3 2 <I <2 1500 2.4 <5 
V-6000-5 14000 <2 2 220 <5 <S <0.3 12 2 2 7200 7 <S 
V-6000·7 8400 <2 2 140 <5 <S <0.3 8 I 2 5800 4.5 <S 
V-10000·1 9400 <2 2 160 <5 <5 <0.3 5 I <2 2700 4.5 <S 
V-10000·3 7400 <2 <2 130 <5 <S <0.3 2 <I <2 1000 2.9 <S 
V-10000·5 15000 <2 2 260 <5 <S <0.3 12 2 2 7600 7.4 <5 
V-10000·7 13000 <2 2 200 <5 <5 <0.3 II I 2 5900 5.4 <S 
V-10000·7 Field Oup. 13000 <2 2 230 <5 <S <0.3 22 2 2 10000 8.3 <S 
V-15000-1 8100 <2 3 ISO <5 <S <0.3 4 <I <2 2400 5.1 <5 
V-15000-2 10000 <2 4 170 <5 <S <0.3 7 I <2 3900 S.6 <S 
V-15000-2 Field Oup. 10000 <2 4 190 <5 <5 <0.3 7 I <2 3800 6.1 <5 
V-15000·3 21000 <2 5 360 <S <S <0.3 14 2 2 7800 8.9 5 ' 

V-15000-4 9400 <2 2 170 <S <S <0.3 2 <I <2 1400 4.1 <5 I 

V-15000·5 17000 <2 2 310 <5 <S <0.3 8 I 2 5200 1.5 <5 
V-15000-S Lnb Oup. 17000 <2 2 290 <S <S <0.3 10 <I 2 SIOO 7.4 <S 
V-IS000-6 19000 <2 2 310 <5 <S <0.3 14 2 2 8800 8.2 <S 
V-15000·7 7800 <2 2 ISO <S <S <0.3 s I <2 3500 3.8 <S 
V-IS000-8 16000 <2 2 290 <5 <5 <0.3 10 I 3 4600 7.3 <S 
V-15000·8 Field Dup. 14000 <2 2 240 <S <5 <0.3 7 I <2 3500 5.9 <5 
V-20000-4 11000 <2 2 190 <5 <5 <0.3 3 <I <2 2000 4.8 <5 
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TABLE lc: Tr11ce Elemenls nt Yen lure Dr111 Slle- June 1999 (Conllnuecl) 

lll••c•aose l\lolybdenuoM lll.,.., • ., Nickel SeleniuM Sllvor Siren II•• ThalliuM Tl• Ul'llnlu• v ••• dlum Zlac I 
Uolqwo_slallon_ld Rtpllcolt_ld •WicK ·!Ilk~ mt/11& •Ilk& •t/IIK ntll/kl mt/111 •tiki •tiki •Ilk& •elk& M&fkl ' 

Y-250-1 84 <2 <0.01 <2 <2 <O.S 38 0.1 <2 0.2 9 10 
V-250-1 L11b Dup. 66 <2 <0.01 <2 <2 <O.S 42 0.1 <2 0.2 8 1 
Y-250-3 40 <2 <0.01 <2 <2 <O.S 45 0.1 <2 0.2 1 13 
V-2$0-1 30 <2 <0.01 <2 <2 <O.S 39 0.1 <2 0.1 6 8 
V-500-1 33 <2 <0.01 <2 <2 <O.S 40 0.1 <2 0.1 6 8 
V-500-3 59 <2 <0.01 2 <2 <O.S 53 0.1 <2 . 0.2 9 9 
V-500-S 39 <2 <0.01 <2 <2 <O.S 43 0.1 <2 0.2 1 9 
V-500-1 430 <2 <0.01 3 <2 <O.S 58 0.2 <2 0.6 34 28 
V-1000-1 250 <2 <0.01 2 <2 <O.S ss 0.1 <2 0.4 20 11 
V-1000-3 ss <2 <0.01 <2 <2 <O.S 48 0.1 <2 0.2 1 1 
V-1000-5 38 <2 <0.01 2 <2 <O.S 52 0.1 <2 0.2 1 1 
V-1000-1 ISO <2 <0.01 2 <2 <O.S 52 0.1 <2 0.3 IS 13 
V-3000-1 44 <2 <0.01 <2 <2 <O.S 39 0.1 <2 0.2 6 8 
V-3000-2 23 <2 <0.01 <2 <2 <0.5 40 0.1 <2 0.2 4 8 
V-3000-3 220 <2 <0.01 2 <2 <O.S 58 0.1 <2 0.3 19 16 
V-3000-4 100 <2 <0.01 2 .<2 <O.S ss 0.1 <2 0.2 12 II 
V-3000-5 300 <2 <0.01 3 <2 <O.S . ss 0.1 <2 0.4 25 22 
V-3000-5 Lab Ouji. 250 <2 <0.01 2 <2 <O.S 51 0.1 <2 0.3 21 18 
V-3000-5 Field Dup. 210 <2 <0.01 3 <2 <O.S 56 0.1 <2 0.4 20 IS 
V-3000-6 210 <2 <0.01 3 <2 <O.S 51 0.1 <2 0.4 19 16 
V-3000-1 24 <2 <0.01 <2 <2 <O.S 38 0.1 <2 0.2 6 1 I 

V-3000-8 65 <2 <0.01 <2 ·<2 <O.S 41 0.1 <2 0.2 8 10 
V-6000-3 11 <2 <0.01 <2 <2 <O.S 21 0.1 <2 0.1 s 6 
V-6000-5 220 <2 <0.01 3 <2 <O.S 60 0.2 <2 o.s 19 16 
V-6000-7 140 <2 <0.01 2 <2 <O.S 40 0.1 <2 0.2 14 12 
V-10000-1 Sl <2 <0.01 <2 <2 <O.S 46 0.1 <2 0.2 1 9 
V-10000-3 10 <2 <0.01 <2 <2 <O.S 32 0.1 <2 0.1 3 6 
V-10000-5 210 <2 <0.01 2 <2 <O.S 66 0.2 <2 0.8 19 IS 
V-10000-1 120 <2 <0.01 2 <2 <O.S 58 0.1 <2 0.3 IS 12 
V-10000-7 t:ield Dup. 290 <2 <0.01 3 <2 <O.S 56 0.1 <2 o.s 23 18 
V-15000-1 311 <2 <0.01 <2 <2 . <O.S 40 0.1 <2 0.3 9 10 
V-15000-2 ss <2 <0.01 2 <2 <O.S so 0.1 <2 0.3 12 10 
V-15000-2 Ficici Oup. 49 <2 <0.01 2 <2 <O.S 45 0.1 .<2 0.2 12 8 
V-15000-3 100 <2 <0.01 4 <2 <O.S 86 0.2 <2 0.4 19 IS 
V-15000-4 21 <2 <0.01 <2 <2 <O.S 43 0.1 <2 0.2 4 7 
V-15000-5 ISO <2 <0.01 2 <2 <O.S 66 0.2 <2 0.4 12 11 
V-15000-5 Lab Oup. 140 <2 <0.01 2 <2 <O.S 65 0.2 <2 0.3 12 12 
V-15000-6 280 <2 <0.01 3 <2 <O.S 76 G.2 <2 o.s 21 19 
V-15000-7 49 <2 <O.Oi 2 <2 <O.S 35 0.1 <2 0.2 8 8 
V-15000-8 130 <2 <0.01 3 <2 <O.S 63 0.2 <2 0.4 13 13 
V-15000-8 Ficici Oup. 83 <2 <0.01 2 <2 <O.S 51 0.2 <2 0.3 9 10 
V-20000-4 28 <2 <0.01 <2 <2 ·<O.S 47 0.1 <2 0.2 s 7 I 



TABLE 2c:: l'etroleum llydrocatbuns nt Venture Drill Site- June 1999 

Otat.ene Tolue•e Ec~ylbctiZene Xylt .. s c.-c,. c,.-c,. c,-cJl TEll (Cu-Cll) TPII 
Unlque_allllo•_hl Rtplltalt_ld ... .,... ... .,.., mc/kc "'&Ike .. .,... llla/kC •elk a lila/lei lila/lei 

V-250·1 <0.025 <0.025 <0.025 <0.05 <2.5 1.26 0.999 1.26 2.26 
V-250-1 LabDup. <0.025 <0.025 <0.025 <0.05 <2.5 2.27 0.992 3.26 3.26 
V-250-3 <0.025 <0.025 <0.025. <0.05 <2.5 34.8 2.6 37.40 37.4 

IV-250-7 <0.025 <0.025 <0.025 <0.05 <2.5 26.8 2.52 29.32 . 29.3 
!IV-500-1 <0.025 <0.025 <0.025 <0.05 <2.5 1 .• 23 1.5 2.73 2.73 
I V-500-3 < 0.025 <0.025 <0.025 · <0.05 <2.5 4.38 1.46 5.84 5.85 
V-500-5 <0.025 <0.025 <0.025 <0.05 <2.5 1.37 1.58 2.95 2.95 
V-500-7 <0.025 <0.025 < 0.025 <0.05 <2.5 2.06 1.78 3.84 3.84 
V-1000-1 <0,025 < 0.025 <0,025 <0.05 <2.5 . 0.657 1.33 1.99 1.99 
V-1000-3 < 0.025 <0.025 <0.025 <0.05 <2.5 4.68 1.63 6.31 6.31 
V-1000-5 <0.025 < 0.025 <0.025 <0.05 <2.5 0.963 1.69 2.65 2.66 
V-1000-7 <0.025 <0.025 < 0,025 <0.05 <2.5 2.2 1.85 4.05 4.05 
V-3000-1 < 0.025 <0.025 <0.025 <0.05 <·2.5 0.798 1.66 2.46 2.46 
V-3000-2 <0.025 <0.025 <0.025 <0.05 <2.5 I 1.51 2.51 2.51 
V-3000-3 <0.025 <0.025 <0.025 <0.05 <2.5 1.27 2.16 3.43 3.43 
V-3000-4 <0.025 < 0.025 <0.025 <0.05 <2.5 1.26 2.19 3.45 3.46 
V-3000-5 <0.025 <0.025 < 0,025 <0.05 <2.5 0.834 1.78 2.61 2.61 
V-3000·5 Lab Dup. < 0.025 <0.025 <0.025 <0.05 <2.5 0.725 1.47 2.20 2.2 
V-3000-5 · Field Dup. < 0.025 <0.025 <0.025 <0.05 <2.5 1.6 2.74 4.34 4.34 
V-3000-6 <0.025 <0.025 <0,025 · <0.05 <2.5 1.03 2 3.03 3,03 I 

V-~000-7 <0.025 <0.025 < 0,025 <0.05 <2.5 0.839 1.82 2.66 2.66 
V-3000-8 < 0.025 < 0.025 <0.025 <0.05 <2.5 I 1.38 2.38 2.38 
V-6000-3 <0.025 <0.025 <0.025 <0.05 <2.5 0.695 1.13 1.83 1.83 
V-6000·5 < 0.025 < 0.025 <0.025 <0.05 <2.5 0.744 1.32 2.06 2.07 
V-6000-7 <0.025 <0.025 <0.025 <0.05 <2.5 0.625 1.1 1.73 1.73 
V-10000-1 <0.025 <0.025 < 0,025 <0.05 <2.5 1.79 3.76 5.55 5.54 
V-10000·3 <0.025 < 0.025 <0.025 <0.05 <2.5 1.24 2.4 3.64 3.65 
V-10000-5 <0.025 <0.025 <0.025 <0.05 <2.5 1.68 2.22 3.90 3.89 
V·I0000-7 <0.025 < 0,025 <0.025 <0.05 <2.5 1.79 2.83 4.62 4.62 
V-10000-7 field Dup. < 0.025 <0.025 < 0.025 <0.05 <2.5 1.1 2.11 3.21 3.21 
V-15000·1 <0.025 < 0,025 < 0.025 <0.05 <2.5 2.34 3.53 5.87 5.87 
V-15000·2 <0.025 <0.025 <0.025 <0.05 <2.5 0.828 1.82 2.65 2.65 
V-15000-2 Field Dup. . <0.025 <0.025 <0.025 <0.05 <2.5 1.72 4.37 6.09 6.09 
V-15000·3 <0.025 <0.025 <0.025 <0.05 <2.5 1.41 2.92 4.33 '4,32 

V-15000-4 < 0,025 <0.025 <0.025 <0.05 <2.5 2.32 2.96 5.28 5.28 
V-15000-5 <0.025 <0.025 <0.025 . <0.05 <2.5 1.33 1.62 2.95 2.95 
V-15000-5 Lnb Dup. <0.025 <0.025 <0.025 <0.05 <2.5 1.43 2.68 4.11 4.11 
V-15000-6 <0.025 <0.025 < 0,025 <0.05 <2.5 4.68 6.03 10.71 10.7 
V-15000-7 <0.025 < 0.025 <0.025 <0.05 <2.5 0.786 1.19 1.98 1.98 
V-15000-8 < 0.025 <0.025 < 0.025 <0.05 <2.5 2.96 5.54 8.50 8.49 
V-15000-8 field Dup. <0.025 < 0,025 <0.02!i <0.05 <2.5 2.06 4.68 6.74 6,74 I 

V-20000-4 <0.025 <0.025 <0.025 <0.05 <2.5 0.817 1.7 2.52 2.51 i 
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TABLE Jc:: l'olycyclic Arom11tle Hydrocarbons nt Venture: Drill Site:- June: 1999 

--

NaJ>hlhal .. o l·lllolhyi••PI•Ihalono l·lllolh)'luplloal ... c Acouphlhylo•• Ac .. aphlheno Flwertae ltJte•••l .. rne Aallaraceftt 

uaiCJ-•.••••"'"-"' Rtp11<11o_ld "'&II< I •&lka •&II<& "'""' •rlkl •r/k& •elk& •Ilk a 
V-250-1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-250-1 Lab Dup. <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-250-3 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-250-7 <0.05 · <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-500-1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-500-3 <O.o5 <0.05 <0.05 <0.05 <0,05 <0.05· <0.05 <0.05 
V-500-5 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-500-7 <O.OS <0.05 <0.05 <0.05 <O.OS <O.OS <O.OS <O.OS 
V-1000-1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-1000-3 <0.05 <0.05 <0.05 <0.05 <0,05 <0.05 <0.05 <0.05 
V-1000-S <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 

V-1000-7 <O.OS <0.05 <0.05 <0.05 <0.05 <0.05 <O.OS <0.05 
V-3000-1 <0.05 · <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 

V-3000-2 <0.05 <0.05 <0.05 · <0.05 <0.05 <0.05 <0.05 <0.05 
V-3000-3 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 

'V-3000-4 <0.05 <0.05 <0.05 <O.OS <O.OS · <O.OS <0.05 <0.05 
V-3000-5 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 

I . 
Lab Oup. <0.05 <0.05 <0.05 <O.OS <0.05 <0.05 <0.05 <0.05 . V-3000-5 

I V-3000-5 Field Dup. <0.05 <0.05 <0.05 <0.05 <O.OS <0.05 <0.05 <0.05 

V-3000-6 <0.05 <O.OS <O.OS <0.05 <0.05 <0.05 <0.05 <0.05 
V-3000-7 <0.05 <0.05 <O.O:'i <0.05 <0.05 <0.05 <0.05 <0.05 

V-3000-8 '<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 

V-6000-3 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <O.OS ' 

V-6000-S <0.05 · <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-6000-7 <0.05 <0:05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-10000-1 <0.05 <0.05 <0.05 <0.05 <0.05 <0,05 <0.05 <0.05 
V-10000·3 <0.05 <0.05 <0.05 <O.OS <0.05 <0.05 <0.05 <0.05 
V-10000-5· <0.05 <O.QS <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-10000-7 <0.05 <O.OS <0.05 <0.05 <O.OS <0.05 <0.05 <0.05 
V-10000-7 r:ield Dup. <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-15000-1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-15000-2 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-15000-2 field Dup. <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <O.OS 

V-15000-3 <0.05 <O.OS <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-15000-4 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <O.OS <0.05 
V-15000-5 <O.O:'i <0.05 <0.05 <0.05 <0.05 <O.OS <0.05 <0.05 
V-15000-5 Lab Dup. <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <O.OS 
V-15000-6 <0.05 <O.OS <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-15000-7 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-15000-8 <0.05 <0.05 <O.OS <0.05 <0.05 <0.05 <0.05 <0,05 

V-15000·8 Field Dup. <0.05 <0.05 <O.OS <0.05 <0.05 <0.05 <O.OS <O.OS 
V-20000-4 <0.05 <O.OS <0.05 <0.05 <O.OS <0.05 <0.05 <0.05 
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TABLE Jc:: Polyc:yc:llc: AromAtic: llydroc:arbons 111 Venture Drill Sllr- .June: 1999 (Conllnurd) 

•luoranl•••• l'rrono lloaa(o)authracuo Cb..,. ... lloazo(b)Ouannlh .. e llenzo(k)Ouannlhcao u ... zo(•lPrr••• I: 

I Unlq .. _si•II .. Jd Rtplleolo_ld •Ilk I •llkl •Ilk I •Ilk I 111/111 •llkl •1/111 I 

. V-250-1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
I V-250-1 l.ob Dup. <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-250-3 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-250-7 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 .<0.05 
V-500-1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-500-3 <'0.05 <O.OS <0.05 <0.05 <0.05 < 0.05 <0.05 
V-500·5 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 

I <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 • V-500·7 
V-1000-1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-1000-3 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-1000-5 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-1000-7 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-3000-1 <0.05 <0.05 . <0.05 <0.05 <0.05 <0.05 <0.05 
V-3000-2 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-3000·3 <0.05 <0.05 <0.05 <0.05 <O.OS <0.05 <0.05 
V-3000-4 <0.05 <0.05 <0.05 <0.05 <0.05 <O.OS <0.05 
V-3000-5 <0.05 <0.05 <0.05 <o.os· <0.05 <0.05 <O.OS 
V-3000-S Lob Dup. <0.05 <0.05 <0.05 <0.05 <O.OS <0.05 <0.05 
V-3000-5 Field Dup. <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-3000-6 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-3000-7 <0.05 <0.05 <0.05 <0.05 <O.OS <0.05 <0.05 
V-3000-8 <0.05 ~0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-6000-J <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
tv~6000-5 <0.05 <0.05 <0.05 <O.OS <O.OS <0.05 <0,05 
V-6000-7 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-10000-1 <0.05 <0.05 <O.OS <0.05 <0.05 <0.05 <0.05 
V-10000-3 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 i 

V-10000·5 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-10000-7 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-10000-7 Field Dup. <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-15000-1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-15000-2 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-15000-2 Field Dup. <0.05 <0.05- <0.05 <0.05 <O.OS <: o.os <0.05 
V-15000·3 <0.05 <0.05 <O.OS <0.05 <0.05 <0.05 <0.05 
V-15000-4 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-15000-5 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-15000-5 Lnb Dup. <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-15000-6 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 I 

V-15000-7 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 _I 

V-15000-R <0.05 <O.OS <O.O!i <O.OS <O.OS < o.os <O.OS I 

V-15000-8 Field Dup. <0.05 <0.05 <O.OS <0.05 <0.05 <0.05 <0.05 
V-20000-4 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
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TABLE Je: Polyeyrlh: Arom11tlc Hydrocnrbons at Venture Drill Site- June 1999 (Continued) 

1'•1')'1••• l•d .. o(l,l,J.cd)pyrt•t l>lbe•z(a,h)a•l•••••ne Dtaao{Jiol)pel')'ltat 
I 

Unlq•a_atallon_ld Repllealt_ld llll/kl .. &II< I 111&/kl 111&11<1 

V-250-1 <0.05 <0.05 <0.05 <0.05 I 

1

v-250-1 Lnb Dup. <0.05 <0.05 <0.05 <0.05 
. V-250-3 <0.05 <0.05 <0.05 <0.05 

IV-2S0-7 <O.OS <0.05 <0.05 <0.05 
V-500-1 <0.05 <0.05 <0.05 <0.05 
V-500-3 <0.05 <0.05 <0.05 <O.OS 
V-500-5 <0.05 <0.05 <0.05 <0.05 
V-500-7 <O.OS <O.OS <0.05 <O.OS 
V-1000-1 <0.05 <0.05 <0.05 <0.05 
V-1000-3 <0.05 <0.05 <0.05 <0.05 
V-1000-S <0.05 <0.05 <O.OS <O.OS 
V-1000-7 <0.05 <0.05 <0.05 <O.OS 
V-3000-1 <0.05 <0.05 <0.05 <0.05 
V-3000-2 <0.05 <0.05 <0.05 <0.05 
V-3000-3 <0.05 <O.OS · <0.05 <0.05 
V•3000-4 <0.05 <0.05 <0.05 <0.05 
V-3000-S <0.05 <0.05 <0.05 <0.05 
V-3000-S Lab Dup. <0.05 <0.05 <0.05 <O.OS 
V-3000-5 field Dup. <0.05 <0.05 <0.05 <0.05 ' I 

V-3000-6 <0.05 <0.05 <0.05 <0.05 
V-3000-7 <0.05 <0.05 <0.05 <0.05 
V-3000-8 <0.05 <O.OS <0.05 <O.OS 
V-6000-3 <0.05 <0.05 <0.05 <0.05 I 

V-6000-5 <0.05 <0.05 <0.05 <0.05 
V-6000-7 <0.05 <0.05 <0.05 <0.05 
V-10000-1 <0.05 <0.05 <0.05 <0.05 
V-10000-3 <0.05 <0.05 <0.05 <0.05 

' 

V-10000-5 <0.05 <0.05 <0.05 <0.05 
V-10000-7 <0.05 <0.05 · <0.05 <0.05 
V-10000-7 Field Dup. <0.05 <0.05 <O.OS <O.OS ' 

V-15000-1 <0.05 <0.05 <0.05 <0.05 I 

V-15000-2 <0.05 <0.05 <0.05 <0.05 
V-15000-2 field Dtip. <0.05 <0.05 <0.05 <0.05 
V-15000-3 <0.05 <0.05 <0.05 <0.05 I 

V-15000-4 <0.05 <0.05 <0.05 <0.05 
V-15000-5 <0.05 <0.05 <0.05 <0.05 
V-15000-S Lnb Dup. <0.05 <0.05 <0.05 <O.OS 
V-15000-6 <O.OS <O.OS <O.OS <0.05 
V-15000-7 <0.05 <O.OS <O.OS <0.05 
V-15000-8 <0.05 <0.05 <O.OS <0.05 
V-15000-8 field Dup. <0.05 <0.05 <0.05 . <0.05 _j 
V-20000-4 <0.05 <0.05 <0.05 <O.OS 



TABLE 4c: Sediment Quality at Venture DrUl Site ·June 1999 

Totnllno"'o Carbon Total OrJ. Carbon GraveL 'llo Sand_ 'lll SUI_ 'llo Clay_ 'llo . SPM Ba Content 
Unlque_,!!llllon_kl Repllate_kl ilkl · rJkl: IlL 

•J..:>u- ~ U. < U. < U. 'N.J. < U .. l U.IS U.UUUj <U.J.U 
V-250-_l Lab Q11p. . < 0.1 9 .3 < 0.1 
\f ·2:1U-~ _ U.1 < 0.1 < U.l ~ .I < 0.1 ( 1,(){)()( 1.n 
v-2:1u-1_ 0.1 < 0.1 < 0.1 Y .2 < . I.UUU'I · {1,40 
V-500-1 0.1 U.1 < U.l 9 .2 < 0.1 1.001! <0.20 
V·:IUU.3 U.l <U.I <U.I 9 .I <U.I I,UIJI I.ISU 
v -5uu-~ 0.1 0.1 < 0.1 ~ .1 < 0.1 0.9 0.0003 0.33 
,v -5()()-7 0.2 < 0.1 < 0.1 99.1 . < 0.1 0.9 0.' )()()4 0.35 
V-100·1 0.1 <0.1 <0.1 .1 <0.1 0. · O • .KJO\l 0.65 
Y-100)-3 0.1 <().1 < 0.1_ '-7 <0.1 . XlO! 0_.30 
y-1UUJ..:» 0.1 u.t <U. I_ '._2_ <U.I .XXI: I.J2 
'V-100 -7 0.2 <0.1 <0.1 .I <0.1 .XXI~ lJ.23 
V-3000·1 0.1 O.J < 0.1 99.1 < 0.1 . )()()! 0.38 
V-3ouu-2 0.1 0.1 < 0.1 99 < 0.1 0.9 0.{)()()(1 <0.20 
,V-3000·3 0.2 < 0.1 0.1 99 < .I 0.9 0.0004 0.27 
V-300 - 0.1 < 0.1 0.1 98.9 < .1 1 0.0018 <0.20 

-300 • 0.2_ <Jl,1 0.3 .8 0.1 0. . 0.0004 0.27 
·3 • Lab lJUp, < 0.1 .2 0. 0. 
-3' Field Dup, 0.2 < 0.1 0.1 19 < 0.1 0. 0.0004 0.30 
-3' - 0.1 < 0.1 < .I .2 < 0.1 0. 0.0004 <0.20 
-3 • .I 0.3 < .I 19.3 <I .1 0. 0.0005 <0.20 

1¥· • .I < 0.1 < .I. 19.2 < .I 0.8 0.00 <0.20 
1'{-~000-3 .1 0.4 < .I 19.3 < .I 0.7 0.00 0.42 

.IV-6Q{)('-5_ .2 0.3 < .I 19.1 < .1 0. 0. <0.20 
V-t~U~,; -7 IJ. < .I < .1 19.2 0.1 0. 0. 0.57 
IV-IUUI u-1 0.4 0.2 7.9 0.6 1. o. 19 <0.20 
IV·IUl -3 0. < . 19.3 0.1 0. 0. 18 <0.20 
IV-1Q{)( -5 . 0. ( .5 < .I 9.1 0.1 0.9 0.000 0.45 
IV_·IUUU --/ _0.2 II.£ < .1 ~9 0.1 . 0.9 0.000: <0.20 
IV-IUUU --/ FicldDup. o. <0.1 < . I ~9 <0.1 I .uu1 <0.20 
IV-15000·1 0.4 0.2 4.1! 93.3 0.6 1.3 0.000 <0.20 
IV-15000-2 0.4 0.1 2.2 96.7 0.2 0.9 0.000~ _U.41S 
v-15000·2 t'icld Dup. 0.3 0.2 1.4 96.9 o.~ 1.2 o.uou~ <0.20 
V-15000·3 0.7 0.3 < U.l 91! 0.5 .1.:1 U.UUUI! <0.20 
V-15000-4 0.2 < 0.1 < 0.1 99.2 · 0.1 U.7 0.0005 . <0.20 
V ·15000-5 0.4 < 0.1 < 0.1 98.8 < 0.1 1.1 0.0005 0.25 
Y·l5ooo-5 LabDup. <0.1 98.7 0.1 1.2 I 
V-15000·6 0.6 0.1 < 0.1 ~8.9 0.1 I 0.0012 <0.20 
V-15Q00-7 0.1 0.1 < 0.1 ~9.3 < 0.1 0.6 0.0004 0.22 
V-15000·8 1.2 0.2 <0.1 17-1 1.1 _!&_ 0.0002 ~ 
V·l:IUUl·l! _J<lCI<IJ..)Up. l.l 0.1 <~U.I 17.7 0.8 1.5 0.00019 0.73 

•J.UUUU·4 U.J. < U. < 0.1 ~9.2 < U. U.IS U.UUU/ U.jU 
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T.\DLE Sc: Toxicity nl Venture Drill She· June 1999 

. ""'"''"''" S•IJololdo A•plolped S•nl•al Echluld FortUiutlon MlcrDioa 
Unlq•• statlon_lcl Roplloato lei ntw'kll mw'ka MIH"tllllty Co•trol Mortality % %FertWutloa ICSO ECSO 

V-250·1 1.94 <20 _12 _I ~.3 >100% >I~ 
V-250-1 Lab Dup. 
V-250-3 1.35 <20 II 3 46.3 98.10% >100% 
V-250-7 1.59 <20 II 3 82.5 >1000/o ' >IOOVo 
V-500-1 2.19 <10 II 3 111.3 >IOOVo >100% 
V-500-3 1.011 <20 II J 58.0 >100% >100% 
V-500-5 1.87 <20 7 3 86.5 " >1000/o >100% 
V-500-7 2.32 <20 9 3 17.5 62.30% >100% 
V-1000-1 
V-1000·3 
V-1000-5 
V-1000-7 
V-3000-1 1.14 <20 8 3 79.3 >100"/o >100% 

1
v-3000-2 

1JV·3000-3 1.96 <20 ll 3 77.3 >1000/o >100% 
IV-3000-4 
I V-3000-5 2.95 <20 7 3 76.5 >1000/o >100% 
V-3000-5 Lnb Dup. 
V-3000-5 Field Dup. 3.38 <20 8 3 80.8 >1000/o >100% 
V-3000-6 
V-3000-7 0.54 <20 2 3 56.5 >100% >100"/o 
V-3000-8 
V-6000·3 I 

V-6000-5 
V-6000-7 
V-10000-1 
V-10000-3 
V-10000-5 
V-10000-7 
V-10000-7 · Field Dup. 
V-15000-1 
V-15000-2 
V-15000-2 Fi~ld Dup. 
V-15000-3 
V-15000-4 
V-15000-5 
V-15000-5 Lob Du_l). 

V-15000-6 
V-15000-7 
V-15000-8 
V-15000-8 Fic:ld Dup. 
V-20000-4 2.47 <20 6 3 29.3 82.00% >100% 
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TABLE 1d: Trsace Elements at Venture Drill Site· NovehJbcr 1999 

. . Al••l••• Aall•••r Antalc Darla• o • ..,. ...... Dorea Cod111l•• o. ........ C. boll Copper I roo Lt~d U1hlun1 
I ~alqae sl1lloll ld Replial~_ld -~~ .. ~, •&Ike -~~ .. ~, •&lkll -~· .. ~. 

·~· 
..,.., .. ~. mlllcc •&Ike 

I V-250.1 7600 <2 2 160 <S <5 <0.3 4 I <2 3100 4 <S 
V-250·3 10000 <2 2 260 <5 <S <0.3 5 I <2 4100 s.s <S 
V-250-5 8500 <2 <2 350 <;S <5 <0.3 3 I <2 2300 4.1 <S 
V-250·7 . 7300 <2 2 210 <S <S <0.3 3 I <2 2800 3.5 <S 
V-500-1 11000 <2 2 210 <5 <S <0.3 19 2 3 9700 7.6 <S 
V·S00-1 Lnb Dup. 10000 <2 2 200 <S <S <0.3 17 2 2 7000 6.1 <S 
V-S00-3 10000 <2 2 220 <5 <5 <0.3 s I <2 . 3300 4.8 <S 
V-500·5 9900 <2 2 190 <S <S <0.3 6 I 2 3900 s.s <S 
V-S00-5 Field Dup. 9100 <2 2 180 <S <S <0.3 4 I <2 2300 4.3 <S 
V-S00-7 11000 <2 2 220 <5 <5 <0.3 31 3 3 14000 9.7 <5 · 
V-500·7 Lnb Dup. 
V-1000·1 11000 <2 2 210 <S <S <0.3 s I <2 3600 S.l <S 
V-1000-3 10000 <2 2 210 <5 <5 <0.3 7 I 2 5000 s.s <S 
V-1000·5 10000 <2 2 180 <S <S <0.3 14 2 2 7900 7.7 <S 
V-1000·7 12000 <2 2 240 <S <S <0.3 14 2 3 9600 8.7 <S 
V-3000·1 7900 <2 <2 ISO <5 <S <0.3 3 I <2 2300 3.6 <S 
V-3000·2 8100 <2 2 160 <S <S <0.3 3 I <2 2700 4 <S 
V-3000·3 12000 <2 2 200 <S <S <0.3 18 2 3 9000 8.1 <5 
V-3000·3 LnbDup. 12000 <2 2 210 <5 <5 <0.3 17 2 2 8200 8 <5 
V-3000-4 12000 <2 . 2 230 <S <S <0.3 22 3 4 14000 9.4 <S 
V-3000·5 12000 <2 2 200 <S <S <0.3 18 3 3 14000 9.9 <S 
V-3000-6 11000 <2 2 200 <5 <5 <0.3 13 2 2 8200 7.3 <S 
V-3000·7 7400 <2 2 130 <5 <S <0.3 4 I <2. 3800 3.8 <S 
V-3000-8 7200 <2 <2 140 <5 <S <0.3 3 I <2 2600 3.8 <S 
V-6000·3 5900 <2 <2 120 <5 <S <0.3 <2 <I <2 1100 3.1 <S 
V-6000·5 12000 <2 3 200 <S <S <0.3 38 s 6 25000 13 <S 
V-6000·7 8800 <2 2 170 <S <S <0.3 13 2 3 9500 6.5 <S 
V-10000·1 12000 <2 2 240 <S <S <0.3 9 I 2 4500 6.9 <S 
V-10000·1 Field Dup. 9900 <2 2 210 <S <S • <0.3 7 I 2 3700 6 <S 
V-10000·3 5700 <2 <2 120 <S <S <0.3 2 <I <2 1200 2.6 <S 
V-10000·3 Lnb Dup. sooo <2 <2 too <S <S <0.3 <2 <I <2 880 2.3 <S 
V-10000·5 15000 <2 2 260 <S <S < 0.3 IS 4 3 10000 . 9.5 <S 
V-10000-.7 11000 <2 3 200 <S <S < 0.3 16 2 3 • 11000 7.8 <S 
V·ISOOO·I 7700 <2 3 170 <S <S <0.3 6 I 2 3400 6.2 <S 
V·ISOOO·I Field Dup. 5200 <2 3 100 <S <S < 0.3 4 <I 2 2000 4.6 <S 
V-15000·2 8500 <2 4 180 <S <S <0.3 7 I 2 4000 6.3 <S 
V-15000·3 19000 <2 s 360 <S <S <0.3 IS 2 2 7900 9 s 
V-1500().4 8900 <2 2 190 <S <S <0.3 3 I <2 2300 4.7 <S 
V-15000·5 16000 <2 2 280 <S <S <0.3 13 2 3 6900 8.4 <S 
V-15000-6 18000 <2 2 310 <S <S <0.3 16 2 3 8800 8.9 <S 
V-15000-6 Field Dup. 17000 <2 3 290 <S <S <0.3 19 3 4 12000 8.8 <S 
V-15000·7 SIOO <2 2 98 < s. <S <0.3 3 <I <2 3300 2.4 <S 
V-15000·8 8300 <2 <2 ISO <S <S <0.3 4 <I <2 1400 3.5 <S 
V-15000·8 l..nb Dup. 8000 <2 2 180 <5 <S <0.3 6 I <2 2200 4.7 <S 
V-20000-4 10000 <2 2 200· <S <S <0.3 4 I <2 2600 s <S 



TABLE ld: Trace Element~ AI Venture Drill Site· November 1999 (Conlinucd) 

. ; · M••l••es• M.llrbdoaa111 Mere•rr Nickel Scleala111 Sliver Slroallum Tballlum n. Uranium VanadiuM Zinc 
U•lq•·e_olallea_ld Rtpllnlt_ld •like •!Ilk• •1111<1 •1111<1 •!Ilks Rla/kl mlllkR ... .,..1 .. .,... •!Ill< I mlllkl mllfkc 

V-250-1 74. <2 <0.01 <2 <2 <0.5 38 0.1 <2 0.2. 7 7 
V-2SG-3 100 <2 <0.01 2 <2 . <0.5 so 0.1 <2 0.3 10 10 
V-250-S 37 <2 <0.01 <2 <2 <0.5 46 0.1 <2 0.2 s 6 i 

V-250-7 78 <2 <0.01 <2 <2 <0.5 36 0.1 <2 0.2 6 6 
V-500-1 370 <2 <0.01 2 ·<2 <0.5 51 0.1 <2 0.4 22 20 
V-500-1 LabDup. 250 <2 <0.01 2 <2 <0.5 46 0.1 <2 0.3 16 15 
V-500-3 63 <2 <0.01 2 <2 <0.5 so 0.1 <2 ·0.2 8 . 8 
V-500-S 110 <2 <0.01 2 <2 <0.5 47 0.1 <2 0.2 10 8 
V-500-S Field Dup. 43 <2 <0.01 2 <2 <0.5 44 0.1 <2 0.2 6 7 
V-500-7 570 <2 <0.01 3 <2 <0.5 52 0.1 <2 0.8 32 25 
V-500-7 Lab Dup. 
V-1000-1 96 <2 <0.01 2 <2 <0.5 52 0.1 <2 0.2 9 9 
V-1000-3 160 <2 <0.01. 2 <2 <0.5 52 0.1 <2 0.2 13 II 
V-1000-5 320 <2 <0.01 2 <2 <0.5 49 0.1 <2 0.5 20 16 
V-1000-7 350 <2 <0.01 2 <2 <0.5 60 0.1 <2 0.4 24 18 
V-3000-1 62. <2 <0.01 <2 <2 <0.5 39 0.1 <2 0.2 6 7 
V-3000-2 53 · <2 <0.01 <2 <2 <0.5 39 0.1 <2 0.2 6 7 
V.-3000-3 350 <2 <0.01 3 . <2 <0.5 56 0.1 <2 0.4 25 18 
V-3000-3 Lab Dup. 300 <2 <0.01 2 <2 <0.5 59 0.1 <2 0.4' 21 33 
V-3000-4 570 <2 <0.01 . 3 <2 <0.5 57 0.2 <2 0.5 29 23 
V-3000-S 500 <2 <0.01 3 <2 <0.5 54 0.1 <2 0.7 28 22 

!v-3000-6 260 <2 <0.01 2 <2 <0.5 53 0.1 · <2 0.4 20 16 
V-3000-7 76 <2 <0.01 <2 <2 <O.S 38 0.1 <2 ·o.2 9 7 
V-3000-8 46 <2 <0.01 <2 <2 <0.5 35 0.1 <2 0.2 6 6 
V-6000-3 9 <2 <0.01 <2 <2 <O.S 30 0.1 <2 0.1 3 4 
V-6000-5 1000 <2 <0.01 4 <2 <O.S 54 0.1 · 2 1.1 52 41 
V-6000-7 280 <2 <0.01 2 <2 <O.S 42 0.1 <2 0.4 24 15 
V-10000-1 94 <2 <0.01 2 <2 <O.S 58 0.2 <2 0.3 12 12 
V-10000-1 Field Dup. 86 <2 <0.01 2 <2 <0.5 so 0.1 <2 0.2 10 8 
V-10000-3 10 <2 <0.01 <2 <2 <O.S 30 0.1 <2 0.2 3 s 
V-10000-3 Lab Dup. 9 <2 <0.01 <2 <2 <O.S 26 0.1 <2 0.2 2 s 
V-10000-5 340 <2 <0.01 3 <2 <O.S 65 0.2 <2 0.6 26 - 18 
V-10000-7 310 <2 <0.01 3 <2 <O.S 52 0.1 <2 · 0.5 25 18 
V-15000-1 56 <2 <0.01 2 <2 <0.5 44 0.1 <2 0.3 10 7 
V-15000-1 Field Dup. 36 <2 <0.01 <2 <2 <0.5 29 0.1 <2 0.2 7 6 I 

V-15000-2 53 <2 <0.01 2 <2 <0.5 44 0.1 <2 0.3 II 7 
V-15000-3 100 <2 <O.OJ 3 <2 <0.5 82 0.2 <2 0.4 19 13 
V-15000-4 45 <2 <0.01 <2 <2 <0.5 45 0.1 <2 . 0.2 6 6 
V-15000-5 270 <2 <0.01 3 <2 <0.5 72 0.2 <2 0.4 19 17 
V-15000-6 340 <2 <O.ol 3 <2 <0.5 77 0.2 . <2 0.6 23 18 I 

V-15000-6 Field Dup. 490 <2 <0.01 4 <2 <0.5 76 0.2 <2 0.8 29 22 I 

V-15000-7 22 <2 <0.01 <2 <2 <O.S 26 <O .. J <2 0.2 7 7 
V-15000-8 26 <2 <0.01 <2 <2 <O.S 33 0.1 <2 0.2 s 6 I 
V-15000-8 Lab Dup. 48 <2 <0.01 <2 <2 <O.S 45 0.1 <2 0.2 6 8 
V-20000-4 45 <2 <0.01 <2 <2 <0.5 411 0.1 <2 0.2 7 6 



\ 

TABLE 2d: Petroleum llydrocabons at Venture Drill Site- November 1!199 

o.. .... te~ ..... Elloyl .... u11e x~ .. c.-c .. Cu·C10 Cu..Cn TEll (C11..Cj1) Tru II 
U11lqtoe •l•ll..,_lcl Replleale ld IIII'Jkl IIII'Jkl ....... 111&/kl 111&/k& "'rJkl "'rJkl mrJkl 111&/kl ' 

V-250-1 <0.025 <0.025 <0.025 <0.05 <2.5 0.584 1.2 <3 <3 
V-250-3 <0.025 <0.025 <0.025 <0.05 <2.5 2.61 0.932 3.54 3.S4 I 
V-250-5 <0.025 <0.025 <0.025 <0.05 <2.5 14.3 0.885 15.2 15.2 

I 

V-250-7 <0.025 <0.025 <O.o25 <0.05 <2.5 2.42 0.882 3.3 3.3 
V-500-1 <0.025 < 0,025 <0.025 <0.05 <2.5 0.395 0.683 <3 <3 
V-500-1 LabDup. <0.025 <0.025 <0.025 <0.05 <2.5 0.436 0.756 <3 <3 
V-500·3 <O.o25 < O.o25 < O.o25 <0.05 <2.5 0.53 1.19 <3 <3 
V-500-5 <0.025 < O.o25 <0.025 <0.05 <2.5 0.527 1.33 <3 <3 
V-500-5 Field Dup_. <0.025 <0.025 <0.025 <0.05 <2.5 0.641 0.865 <3 <3 
V-500-7 < 0.025 <0.025 < O.o25 <0.05 <2.5 0.721 0.999 <3 <3 
V-S00-7 LabDup. 
V-1000-1 <0.025 <0.025 <0.025 <0.05 <2.S 0.37 1.1 <3 <3 
V-1000-3 <0.025 < 0.025 < 0.025 <0.05 <2.5 <0.25 <0.25 <3 <3 
V-1000-5 <0.025 <0.025 <0.025 <0.05 <2.5 <0.25 <0.25 <3 <3 
V-1000-7 <0.025 <0.025 <0.025 <0.05 <2.5 <0.25 <0.25 <3 <3 
V-3000-1 <0.025 <0.02S <0.025 <0.05 <2.5 <0.25 <0.25 <3 <3 
V-3000-2 <0.025 <0.025 < O.o25 <0.05 <2.5 <0.25 <0.25 <3 <3 
V-3000-3 <0.025 <0.025 <O.o25 <0.05 <2.5 <0~25 <0.25 <3 <3 

IV-3000-3 Lab Dup. < 0.025 <0.025 < O.o25 <0.05 <2.5 <0.25 <0.25 <3 <3 
:tV-3000-4 <0.025 <0.025 <0.025 <0.05 <2.5 <0.25 <0.25 <3 <3 
V-3000-5 <0.025 <0.025 <0.025 <0.05 <2.5 <0.25 <0.25 <3 <3 
V-3000-6 <0.025 <0.025 <0,025 <0.05 <2.5 <0.25 <0.25 <3 <3 
V-3000·7 <0.025 < 0.025 <0.025 <0.05 <2.5 0.423 0.77 <3 <3 . 
V-3000-8 <0.025 < 0.025 < O.o25 <0.05 <2.5 <0.25 <0.25 <3 <3 
V-6000-3 < 0.025 < 0.025 <0.025 <0.05 <2.5 <0.25 <0.25 <3 <3 
V-6000-5 <0.025 <0.025 <0.025 <0.05 <2.5 <0.25 <0.25 <3 <3 
V-6000-7 < 0.025 <0.025 < 0.025 <0.05 <2.5 <0.25 <0.25 <3 <3 
V-10000-1 < 0.025 < 0.025 <0.025 <0.05 <2.5 <0.25 <0.25 <3 <3 
V-10000·1 Field Dup. <0.025 <0.025 <0.025 <0.05 <2.5 <0.25 <0.25 <3 <3 
V-10000·3 < 0.025 < 0.025 <0.025 <0.05 <2.5 <0.25 <0.25 <3 <3 
V-10000·3 Lab Dup. <0.025 < 0.025 <0.025 <0.05 <2.5 < 0.25 < 0.25 <3 <3 
V-10000·5 <0.025 <0.025 <0.025 <0.05 <2.5 <0.25 <0.25 <3 <3 
V-10000·7 <0.025 <O.Q25 <0.025 <0.05 <2.5 <0.25 <0.25 <3 <3 
V-15000-1 <0.025 <0.025 < 0,025 <0.05 . <2.5 <0.25 <0.25 <3 <3 
V-15000·1 Field Dup_. < 0.025 <0.025 < 0.025 <0.05 <2.5 <0.25 <0.25 <3 <3 
V-1500.0-2 < 0.025 <0.025 < O.Q25 <0.05 <2.5 <0.25 <0.25 <J <3 
V-15000-3 . <0.025 < 0.025 < 0.025 <0.05 <2.5 <0.25 <0.25 <3 <3 
V-15000-4 <0.025 <0.025 <0.025 <0.05 <2.5 <0.25 <0.25 <3 <3 I 

V-15000·5 <0.025 <0.025 < O.o25 <0.05 <2.5 <0.25 <0.25 <3 <3 
V-15000·6 < 0.025 < 0.025 <0.025 <O.OS <2.5 . <0.25 <0.25 <3 <3 
V-15000-6 Field Dup. <0.025 < 0.025 < O.o25 <0.05 <2.5 <0.25 <0.25 <3 <j 
V-15000·7 <0.025 < 0.025 <0.025 <0.05 <2.5 < 0.25 <0.25 <3 <3 
V-15000-8 . < 0.025 < O.o25 <O.o25 <0.05 <2.5 <0.25 <0.25 <3 <·3 
V-15000-8 Lab Dup. <0.025 <0.025 < O.o25 <0.05 <2.5 <0.25 <0.25 <3 <3 
V-20000-4 < 0.025 < 0.025 < O.o25 <0.05 <2,5 <0.25 <0.25 <3 <3 
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TABLE 3d: Polycyclic Aromallc llydroc11rbons al Vc:nlurc: Drill Sllc: • Novc:mbc:r 1999 

• l ~ .. ' · ~ ' : • ' •• ' • •.•• -... .. ;\' ... ;· Naplolloal••• : 2-1\fetb~aapbthaltnt 1·1\fethylaaptkal .. e Actaaplotbylone Aconaphtbtne Fl•onne Pho .. athrta< Aatbraceae , 
u~~~~"'·•t•d..)d R.;.nHteld •Ill< a •Wicl ma/ltJI •Ilk• ........ ...... •1111<1 .. .,... I 

V·25G-I <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-250-3 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V~250·5 <0.05 · <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-250·7 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-50G-I <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-50G-t Lab Dup. <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-500·3 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-500·5 · <0.05 <0.05 <0.05 <0.05 <0.05 <O.OS <O.OS <0.05 
v-soo-5 Flcld Dup. . <0.05 <0.05 <O.OS <0.05 <0.05 <O.OS <0.05 <0.05 
v-soo-7 <0.05 <0.05 <0.0$ <0.05 <0.05 <0.05 <0.05 <0.05 
V-500-7 Lab Dup. 
V-1000·1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-1000·3 <0.05 <0.05 <0.05 ~0.05 <0.05 <O.OS <0.05 <0.05 
V-1000·5 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-1000-7 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <O.OS 
V-3000-1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-3000·2 <0.05 <0.05 <0.05 <O.OS <0.05 <0.05 <0.05 <0.05 
V-3000·3 <0.05 <0.05 <O.OS <0.05 <0.05 <0.05 <0.05 <0.05 
V-3000·3 Lab Oup. <0.05 <O.Q5 <0.05 <0.05 <0.05 <O.OS <0.05 <O.OS 
V-3000-4 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <O.OS 
V-3000-5 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-3Q00-6 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-3000·7 <0.05 <0.05 <0.05 <0.05 <0.05 <O.OS · <0.05 <O.OS 
V-3000·8 <0.05 <O.OS <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-6000·3 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-6000·5 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-6000·7 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-10000·1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-10000-1 Field Dup. <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-IOOOG-3 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-10000-3 LabDup. <0.05 <0.05 <O.OS <0.05 <0.05 <0.05 <0.05 <0.05 
V-10000-5 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V·IOOOG-7 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 · <0.05 <0.05 
V-15000·1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-15000·1 Field Dup. <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-15000-2 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-15000·3 <0.05 <0.05 <0.05 <0.05 <0.05 < 0.05 <0.05 <0.05 
V-15000-4 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
v-t5ooo-5 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <O.OS 
V-15000-6 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-15000·6 Field Oup. <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-15000-7 <0.05 <0.05 <0.05 . <0.05 <0.05 <0.05 <0.05 <0.05 
V-1500().8 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-15000·8 LabDup. <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-20000-4 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
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TABLE 3d: Polycyclic Aromatic Hydrocarbons at Venture Drill Site· November 1999 (Continued) 

. . F1wora111hne ryreae Dena(a)onlhrHeae o.,..,.. Deaao(h)Ruora111hene De~~&o(k)RuetaMihtat Dtllao(o)pyreno 
U•lq•t llalloto 14 Rf1111eale ld •Ilk• •Ilk I •Ilk I iaotllka IIIJI/kK •Ilk I ma/111 

V-250·1 <0.05 <O.OS <0.05 <0.05 <O.OS <O.OS <O.OS 
V-250·3 <0.05 <0.05 <0.05 <0.05 <O.OS <0.05 <0.05 
V-250·5 <0.05 .<O;OS <0.05 <0.05 <0.05 <0.05 <0.05 
V-250.7 <0.05 <0.05 <O.OS <0.05 <0.05 <0.05 <O.OS 
V-S00-1 <0.05 <O.OS <O.OS <O.OS <O.OS <O.OS <0.05 
IV-500·1 Lab Dup. <0.05 <0.05 '<O.OS <0.05 <0.05 <0.05 <0.05 

1

V-500.3 <0.05 <0.05 <0.05 <0.05 <O.OS <O.OS <O.OS 
'V-S00-5 <0.05 <0.05 <0.05 <0.05 <O.OS <0.05 <0.05 
V-500-5 Field Dup. <0.05 <0.05 <0.05 <0.05 <O.OS <0.05 <0.05 

I Y-S00-7 <O.OS <0.05 <O.OS <O.OS <O.OS <O.OS <O.OS 
V-500·7 Lnb Dup. 
V-1000-1 <0.05 <0.05 <0.05 <O.OS <O.OS <O.OS <0.05 
V-1000-3 <0.05 . <0.05 <0.05 <O.OS <O.OS <0.05 <0.05 
V-1000-S <0.05 <0.05 <O.OS <O.OS <0.05 <O.OS <0.05 
V-1000-7 <0.05 <O.OS <0.05 <O.OS <0.05 <0.05 <0.05 
V-3000-1 <0.05 <0.05 <0.05 <O.OS <0.05 <O.OS <O.OS 
V-3000·2 <0.05 <0.05 <O.OS <0.05 <O.OS <0.05 <0.05 
V-3000-3 <0.05 <0,05 <0.05 <O.OS <0.05 <O.OS <0.05 
V-300Q-3 LnbDup. <0.05 · <0.05 <O.OS <0.05 <O.OS <O.OS <0.05 
V-3000-4 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-3000-5 <0.05 <0.05 <O.OS <0.05 <0.05 <O.OS <0.05 
V-3000-6 <0.05 <0.05 <0.05 <0.05 <0.05 <O.OS <O.OS 
V-3000·7 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 . <0.05 
V-3000-8 <0.05 <0.05 <O.OS . <O.OS <O.OS <O.OS <O.OS 
V-600Q-3 <O.OS <O.OS <O.OS <O.OS <0.05 <O.OS <O.OS 
V-6000-5 <0.05 <0.05 <O.OS <0.05 <0.05 · <0.05 <0.05 
V-6000-7 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <O.OS 
V-10000-1 <0.05 <O.OS <O.OS <O.OS . <0.05 <0.05 <0.05 
V-10000-1 Field Dup. <0.05 <O.OS <O.OS · <0.05 <0.05 <0.05 <O.OS 
V-10000-3 <O.OS <O.OS <0.05 <O.OS <O.OS <O.OS <0.05 
V-10000·3 LnbDuJ>. <O.OS <0.05 <0.05 <0.05 <O.OS <0.05 <O.OS _I 

V-10000·5 <O.OS <0.05 <O.OS <0.05 <0.05 <0.05 <0.05 
V-10000·7 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-15000-1 · <O.OS <0.05 <O.OS <O.OS <0.05 <O.OS <O.OS 
V-15000-1 Field Dup. <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-15000·2· <0.05 <0.05 <0.05 . <0.05 <0.05 <0.05 . <0.05 I 

V-15000-3 <O.OS <O.OS <0.05 <O.OS <O.OS <O.OS <O.OS 
V-15000-4 <0.05 <0.05 <0.05 ·<0.05 <0.05 <O.OS <0.05 I 

V-15000-5 <0.05 <0.05 <O.OS <0.05 <O.OS <0.05 <0.05 _I 
V-15000-6 <O.OS <O.OS <0.05 <0.05 <0.05 <0.05 <0.05 
V-15000·6 Field Dup. <0.05 <0.05 <0.05 <O.OS <0.05 <0.05 . <O.OS 
V-15000-7 <0.05 <0.05 <O.OS <0.05 <0.05 <0.05 <0.05 
V-15000-8 <0.05 <0.05 <0.05 <0.05 . <0.05 <0.05 <O.OS 
Y·IS000-8 Lab Dup. <O.OS <O.OS <O.OS <O.OS <O.OS <O.OS <O.OS 
V-20000-4 <O.OS <O.OS <O.OS <O.OS <0.05 <O.OS <O.OS 

, ·-
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TABLE Jd: Polycyclic Aromatic Uydrocai'bons 111 Venture Drill Slle- Noventber 1999 (Conllnued) 

. :.: . · .. · ... . ~ - ... :· ·. . . . ~ . p,.,.. ••• ladtoe{l,l.k<l)tlrrne Dlbta&(l,lo)lal•raceae · Deue(shi)Pfl')'~e 

Unlqeit statln:.ld , . • Rtplluto_ld ' 1111/kl 1111/kl milk• Ma/kl 

V-250·1 <0.05 <0.05 <0.05 < .0.05 
V-250-3 <0.05 <0.05 <0.05 <0.05 
V-250-5 <0.05 <0.05 <0.05 <0.05 
V-250-7 <0.05 <O.O:S <0.05 <0.05 
V-500-1 <0.05 <0.05 <0.05 <0.05 
V-5oo-t LabDul). <0.05 <0.05 <0.05 <0.05 
v-5oo-3 <0.05 <0.05 <0.05 · <0.05 I 

I 

v-5oo-5 <O.OS <0.05 <0.05 <0.05 
v-5oo-5 Field Dup. <0.05 <0.05 <0.05 <0.05 
V-500·7 <0.05 <0.05 <O.OS <O.OS 
V·500·7 Lab DUll-
V-1000-1 <0.05 <0.05 <0.05 <0.05 
V-1000·3 <O.OS <0.05 <O.OS <O.OS 
V·IOOO·S <O.OS <0.05 <0.05 <O.OS 
V-1000-7 <O.OS <0.05 <0.05 <0.05 
V-3000-1 <O.OS <0.05 <0.05 <O.OS 
V-3000-2 <O.OS <O.OS <0.05 <0.05 
V-3000·3 <O.OS <O.OS <0.05 <O.OS 
V-3000·3 LabDup. <0.05 <0.05 <O.OS <0.05 
V-3000-4 <0.05 <O.OS <0.05 <0.05 

.V-3000-5 <O.OS <0.05 <0.05 <0.05 
[v-3ooo-6 <0.05 <0.05 <0.05 <0.05 
.V-3000-7 <0.05 <0.05 <0.05 ' <O.OS 
V-3000·8 <0.05 <0.05 <0.05 <0.05 
V-6000-3 <O.OS <0.05 <O.OS <0.05 
V-6000·5 <0.05 <0.05 <0.05 <0.05 
V-6000·7 <O.OS <0.05 <0.05 <0.05 
V-10000·1 <0.05 <O.OS <O.OS <0.05 
V-10000·1 Field Dup. <0.05 <0.05 <0.05 <0.05 
V-10000·3 <0.05 <0.05 <O.OS <0.05 
V-10000-3 Lab Dup. <O.OS <0.05 <O.OS <0.05 
V-10000-S <O.OS <O.OS <0.05 <0.05 
V·I0000-7 <0.05 <0.05 <0.05 • <0.05 
V·ISOOO·I <O.OS <0.05 <0.05 <0.05 
V-15000·1 Field Dup. <0.05 <0.05 <O.OS <O.OS I 
V-15000·2 . <O.OS <0.05 <0.05 <0.05 
V-15000·3 <0.05 <0.05 <0.05 <0.05 
V·IS000-4 <O.OS <O.OS <0.05 <O.OS 
V·ISOOO·S <O:o5 <0.05 <0,05 <0.05 
V-IS000-6 <0.05 <0.05 <0.05 <0.05 
V-15000·6 Field Dup. <0.05 <0.05 <O.OS <O.OS 
V-15000·7 <0.05 <O,OS <0.05 <0.05 
V-15000·8 <0.05 <0.05 <0.05 <0.05 
V-15000•8 · Lnb Dup. <O,OS <O.OS <O.OS <0.05 
V-20000-4 <O.OS .<0.05 <0.05 . <O.OS 



TABLE 4d: Sediment Qunllty at Venture Drlll Site- November 1999 

Tollll IIIOI'Io Carbon I Total OrB. Carbon 
lunloue_statlon Jd IReollalte Jd I llkl · K/kc 
IV-~u-1 

IV-250-3 
IV-250-5 
IV-250-7 
IV-500-1 
IV-500-1 
IV-500-3 
(Y:-500-5 
\1.500-)-
IV-~00-7 
IV-500-7 v 1006-1 
IV-1000·3 
IV~1000-S 
[V.:I000-7 · 
IV-3000-1 
IV-~ 
r-~ 

r -~ 

I·' 
I·' 1-: 

IY-: 
IV-~(){)()-8 

IV -(j{)()()~~-

-7 
,v-10600-l 
IV-10000-1 
IY-10000-: 

v-. 
IV-l!S000-1 
IV-15000-1 
IV- 15000-Z 
IV-1!1000-3 
IV-1!1000-4 
IV-15000-: 
1-1500 
1·1500 
1-1500 
r-1500 

[V-15000-8 
IV-20000-4 

LabDup. 

Fit:ld_D_Illl._ 

Lnb Dup. 

LabDup. 

FieldDup. 

Lab-Dup. 

Field Dup. 

FicldDup. 

Lab pup_._ 

U.:l 
0.2 
0.2 
0.1 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 

0.2 
0.2 
0.2 
o.z 
0.1 
0.1 
0.2 

0.2 
""iiT 
o.z 
ll.r' 
0.9 
o.: 

"'ir.: 
0.~ 

m 
I 

I 
1.2 
0.2 
0.7 
1 
I 

0.2 
1 

0.9 
0.3 

<U.J 
<0.1 
<0.1 
0.1 

<0.1 
<0.1 
<0.1 
<0.1 

<11.1 
<0.1 

<0.1 
< 0.1 
<0.1 
<0.1 
0.1 
0.1 
0.1 
0.1 

<0.1 
<-0.1 
< 0.1 
~0.1 
<0.1 
<0.1 
< o.I 
<0.1 

<liT 
0.1 
0 
liT 
0.1 

<o.T 
0.' 
l[ 

-<0.1 
o: 

<1>.1 
<0.1 
0.1 
0.1 

<0.1 
0.4 
0.2 

<0.1 

GravtL,. 

< U.J 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 

<0.1_ 
<0.1 
<0.1 
<0.1 
<0.1 
0.1 

<0.1 
<0.1 
<I 
<I 
<' 
< 
<' 
0. 

<0.1 
<0:1" 
o.r 

o.; 
< 
< 
< 
< 

<0.1 
() 

<0.1 
0.4 
1.2 

<0.1 
_()J_ 
().5 

<0.1 

Sand_ .. 

-9!1I 
99.1 
99.1 
99.2 
99.1 
99 

99.1 
99.1 
99 

99.3 

?9 
99 

99.1 
98.9 
99.1 
99.1 
99 

98.9 
9 

98.9 
•9 
9-
9 " 

98.9 
99 
!18.9 
98.3 
98.6 

9 
9 

1.~ 

19 
.98.8 
97.9 
97.3 
99.1 
98.2 
97.8 
99 

SIH_ .. 

_<:0:1 
0.1 

<0.1 
jl.l_ 
0.1 

<0.1 
0.1 
0.1 

_()J_ 

_0_.1_ 
0.1 

< 0.1 
-<ll:l 
< 0.1 
<0.1 
< 0.1 
<0.1 
<0.1 
0 

<0.1 
<O:t 
< 
0 

< 
<O.I 
Q.3 

o.: 
<0.1 

<O:T 
0. 

<O:T 

<0:1 
0 
0.2. 
0.1 

<0.1 
0.4 
0.4 

<0.1 

Clay_ .. SPM 
fL 

_Q._I 
0. 
0~01 

""1)~01 

_ 0.9 I 0.0004 
0.9 I 0.0011 
0.9 I 0.0012 
o.7 - t----ocoo15 

I I 0.0008 
0.9 . I o.ooo:s 
1.1 I 0.0009 

1_.1 _ _1 --1)~0004 
I I O.()()()!l 

O.J!_ I 0.()()0_5 
1 I O.OQ()!l 

1.1 
I I 0.000!1 
I I 0.0004 
I I 0.000 

1.01 

.3 

1.3 I o.ooo5 
t.l 
1.2 I 0.0016 
I o.ooos 

1.8 I o.ooo 
1.4 I o.ooo 
1.3 I o.ooo 
2 I 0.000 

:M.___l__().OOO 
_l_.L_ I O.OOQ3 
t.!l I o.ooo:s 
1.4 I 0.0006 
0.9 I 0.0006 
t.3 I 0.0009 

1.2 
1 I o.ooo3 

Ba Conltnl 

o.zz 
<0.30 
<0.20 
<0.20 
<0.20 

<0.3 
0.22 
0.58 
<0.30 

0.33 
<O.ZO 
0.83 

<0.20 
<0.20 
0.25 

<0.20 

0.20 
<0.33 
0.2: 
<I 
<I 
<0.20-

<0.20 
<0.20 
<0.20 
<0.20 

<0.20 
""'022 

0.4 
<I 
<I 
<I 
<I 
<0.20 
<0.20 
<0.20 
0.20 
0.25 

<0.20 

~ 
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TABLE Sd: Toxicity 111 Venture Drill SICc: ·November 1999 
-

~ :~'t· : .. ~ :·. : ::" : . A•Monla . . ' Sulpblde Anophlpod S•mval Echinoid Fertllludoa Mlcrolox 

nkl•• llalloll_ld Rtpllcale_ld · · ... .. ..,.., lila/lei Mortalll7% Coalral Mortalllr % %Fmlllulloa IC50 EC50 

lrv-z5o-l <0.50 <10 2 0 84.3 >100% >100% 
V-250·3 <0.50 ·<10 2 0 93.3 >100% >100% 
V-250·5 <0.50 <IO· 0 0 92.8 >100% >100% 
V-250-7 <0.50 <10 I 0 91.0 >100010 >100% 
V-500·1 <0.50 <10 4 0 95.0 >100% >100% 
V-500-1 Lnb Dup. 
V-500·3 <0.50 <10 4 0 89.8 ·>100% >100% 
V-500-5 <0.50 <10 4 0 89.5 >100'10 >100% 
V-500·5 Field Dup. <0.50 <10 5 0 82.0 >100% >100% 
V-500-7 <0.50 <10 7 . 0 89.8 >IOO~o >100% 
V-500·7 Lob Dup. <0.50 
V-1000·1 
V-1000-3 .. 
V-1000·5 
V-1000·7 
V-3000·1 <0.50 <10 8 0 88.0 >100% >100% I 

V-3000·2 
V-3000-3 <0.50 <10 6 0 87.8 >100% >100% I 

V-3000-3 Lob Dup. 
V-3000-4 
V-3000·5 <0.50 <10 5 0 75.0 >100% >100% i 

V-3000-6 
V-3000-7 <0.50 <10 7 .0 76.5 >100% >100% 
V-3000·8 
V-6000-3 
V-6000-5 i 

V-6000·7 
V-10000·1 
V-10000-1 Field Dup. 
V-10000-3 
V-10000·3 Lab OU(l. 
V-10000·5 
V-10000·7 
V-15000·1 
V-15000-1 Field Dup. 
V-15000·2 
V-15000·3 
V-15000-4 
V-15000-5 
V-15000-6 
V-15000-6 Field Dup. 
V-15000-7 
V-15000·8 
V-15000-8 Lob Dup. 
V-20000-4 <O.SO <10 4 0 90.3 >100% >100% 
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TABLE la: Trace Elements at Venture Drill Site· Spring 2000 

Ahtml11t1111 At1tl,_y Anenlc Darll1111 Berylllu111 Cadmlu11 Chromium Coball Copper 11"011 Lead Ulhlum 
Ualque ltallotl ld Rtlllleale ld . lltEIIcl lllllka lllllka l1lllkf lllllka lltEIIcl l1llllc& m&lk& l1lllkf lllllka ll1llkl l1llllc& 
V-250-104 8900 <2 <2 160 <5 <0.3 4 1 2 3200 4.3 <5 
V-250-304 9400 <2 <2 220 <5 <0.3 3 I <2 2000 4 <5 
V-250-504 8300 <2 <2 180 <5 <0.3 4 <I <2 2000 3.8 <5 
V-250-504 Lab Dup. 8900 <2 2 170 <5 <0.3 4 1 <2 2100 3.9 <5 
V-250-704 7400 <2 <2 240 <5 <0.3 2 <I <2 1400 3.4 <5 
V-250-7-04 Field Oup. 8900 <2 <2 190 <5 <0.3 3 <I <2 2000 3.9 <5 
V-500-104 9200 <2 <2 170 <5 <.0.3 7 I <2 3800 4.9 <5 
V-500-204 llOOO <2 2 200 <5 <0.3 5 I <2 3300 4.9 <5 
V-500-304 •oooo <2 2 200 <5 <0.3 6 I <2 3500 4.7 <5 
V-500-404 llOOO <2 2 200 <5 <0.3 6 I <2 3000 5.2 <5 
V-500-504 9200 . <2 <2 170 <5 <0.3 4 <I <2 1800 4.1 <5 
V-500-604 8700 <2 <2 200 <5 <0.3 3 <I <2 2200 4.1 <5 
V-500-6-04 Field Oup. 7700 <2 <2 200 <5 <0.3 2 <I <2 1400 3.2 <5 
V-500-704 13000 <2 <2 240 <5 <0.3 7 I 2 3900 5.7 <5 
V-500-804 12000 <2 2 200 <5 <0.3 17 3 4 15000 10 <5 
V-1000-104 7500 <2 <2 130 <5 <0.3 6 I <2 4500 4.5 <5 
V-1000-304 11000 <2 2 . 230 <5 <0.3 6 1 <2 3700 5.5 <5 
V-1000-504 12000 <2 2 200 <5 <0.3 7 I 2 4100 6.1 <5 
V-1000-704 12000 <2 <2 210 <5 <0.3 8 1 2 5700 6.6 <5 
V-3000-104 8100 <2 <2 160 <5 <0.3 2 <1 <2 1400 3.5 <5 
V-3000-304 12000 <2 2 230 <5 <0.3 9 2 2 5800 6.8 <5 
V-3000-3-04 Field Oup. 12000 <2 <2 220 <.S <0.3 6 1 <2 3000 5.3 <5 
V-3000-504 12000 <2 <2 230 <5 <0.3 6. 1 <2 3200 5.2 <5 
V-3000-504 Lab Dup. 12000 <2 <2 220 <5 <0.3 6 1 <2 3200 5.4 <5 
V-3000-704 8200 <2 <2 160 <5 <0.3 4 <1 <2 2200 3.8 <5 
V-15000-104 8000 <2 2 170 <5 <0.3 5 1 <2 3200 6.3 <5 
V-15000-304 22000 <2 6 400 <5 <0.3 15 2 3 9800 9.7 6 
V-15000-504 17000 <2 <2 290 <5 <0.3 8 I 2 4100 6.9 <5 
V-15000-704 7700 <2 <2 130 <5 <0.3 5 1 <2 3000 3.5 <5 
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TABLE 11: True Elements at Venture Drill Site • Spring 2000 (Continued) 

Mancanese Molybdenuna Mercury Nickel Selenium Strontium Thallium na Uranium Vanadium Zinc ! 

~nlque ltatloa ld Replicate kl .ftlllkl mclkl ftll/k& · "m&/k& mcJka mclkl q/k& ftll/k& mcJka mcJka mclkc ' 
V-250-104 93 <2 <0.01 2 <2 40 0.1 2 0.2 8 II 
V-250-304 34 <2 <0.01 <2 <2 44 0.1 <2 0.2 5 6 
V-250-504 36 <2 <0.01 <2 <2 42 0.1 <2 0.2 6 8 
V-250-504 I..abOu!l. 46 <2 <0.01 <2 <2 43 0.1 <2 0.2 6 7 
V-250-704 21 <2 <0.01 <2 <2 36 0.1 <2 0.1 4 5 
V-250-7-04 Ficld0u!). 32 <2 <0.01 <2 <2 41 0.1 <2 0.2 5 5 
V-500-104 100 <2 <0.01 2 <2 41 0.1 <2 0.2 10 10 
V-500-204 66 <2 <0.01 <2 <2 45 0.1 <2 0.2 S 7 
V-500-304 77 < 2 < 0.01 2 < 2 46 0.1 < 2 0.2 9 8 
V-500-404 78 <2 <0.01 2 <2 52 0.1 <2 0.2 8 9 
V-500-504 31 <2 <0.01 <2 <2 41 0.1 <2 0.2 5 8 
V-500-604 54 <2 <0.01 <2 <2 40 0.1 <2 0.2 5 8 
V-500-6-04 FieldDuJ). 12 <2 <0.01 <2 <2 33 0.1 <2 0.1 4 4 
V-500-704 76 < 2 < 0.01 2 < 2 55 0.2 < 2 0.3 10 8 
V-500-804 520 < 2 < 0.01 3 < 2 52 0.1 < 2 0.6 33 24 
V-1000-104 140 < 2 < 0.01 < 2 < 2 35 0.1 < 2 0.2 11 10 

'IV-1000-304 100 . <2 <0.01 2 <2 so 0.1 <2 0.2 10 8 
11V-I000-504 120 < 2 < 0.01 2 < 2 52 0.1 < 2 0.3 10 9 
i V-1000-704 160 < 2 < 0.01 2 < 2 52 0.1 < 2 0.3 14 II 
V-3000-104 24 <2 <0.01 <2 <2 35 0.1 <2 0.2 3 5 
V-3000-304 180' < 2 < 0.01 2 < 2 57 0.2 < 2 0.3 IS 12 
V -3000-3-04 Field Oup. 67 < 2 < 0.0 I 2 < 2 58 . 0.1 < 2 0.2 8 7 
V-3000-504 74 < 2 < 0.01 2. < 2 57 0.1 < 2 0.3 9 7 
V-3000-504 Lab Oup. 78 < 2 < 0.01 2 < 2 55 0.1 < 2 0.3 9 7 
V-3000-704 26 <2 <0.01 2 <2 36 0.1 <2 0.2 6 8 
V-15000-104 64 <2 <0.01 <2 <2 41 0.1 <2 0.5 10 6 
V-15000-304 96 <2 0.01 4 <2 91 0.3 <2 0.5 21 14 
V-15000-504 110 < 2 < 0.01 2 < 2 70 0.2 < 2 0.3 II 9 
V-15000-704 31 <2 <0.01 <2 <2 36 0.1 <2 0.2 7 5 
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TA~LE 2a: Petroleum Hydrocarbons at Venture Drill Site- Spring 2000 

Benzene Toluene Ethyl benzene Xylene~ c.-c .. c .. .c .. c,.c., TEH(C..-C.,) 
Unlqote 1t11lon lei Repllale lei lllllkl mclk& mclk& mclk& lllllkl mcJkc mcJkc melkl 
V-250-104 <0.025 <0.025 <0.025 <0.05 <2.5 <0.25 <0.25 <0.50 
V-250-304 <0,025 <0.025 . <0.025 <0.05 <2.5 4.43 0.611 5.041 
V-250-504 <0.025 <0.025 <0.025 <0.05 <2:5 0.887 0.532 1.419 
V-250-504 LabDup. <0,025 <0.025 <0.025 <0.05 <2.5 1.17 0.615 1.785 
V-250-704 <0.025 <0.025 <0.025 <0.05 <2.5 1.03 0.651 1.681 
V-250-7-04 Field Dup. <0.025 <0.025 <0.025 <0.05 <2.5 0.602 0.368 0.97 
V-500-104 <0.025 <0.025 <0,025 <0.05 <2.5 <0.25 <0.25 .<0.50 
V-500-204 <0.025 <0.025 <0.025 <0.05 <2.5 0.906 0.553 1.459 
V-500-304 <0.025 < 0,025 < 0,025 <0.05 <2.5 6.02 0.712 6.732 
V-500-404 <0.025 <0.025 <0.025 <0.05 <2.5 0.331 0.793 1.124 
V-500-504 <0.025 - <0.025 <0.025 <0.05 <2.5 <0.25 0.736 0.736 
V-500-604 <0.025 <0.025 <0.025 <0.05 <2.5 0.956 0.413 1.369 
V-500-6-04 Field Dup. <0.025 <0.025 <0.025 <0.05 <2.5 1.5 0.421 1.921 
V-500-704 <0.025 <0.025 <0.025 <0.05 <2.5 0.718 0.567 1.285 
V-500-804 <0.025 <0.025 <0.025 <0.05 <2.5 0.329 0.624 0.953 
V-1000-104 <0,025 <0.02S <0,025 <0.05 <2.5 <0.25 <0.25 <0.50 
V-1000-304 <0.025 <0.025 <0,025 <0.05 <2.5 <0.25 <0.25 <0.50 
V·I000-504 <0.025 <0.025 <0,025 <0.05 <2.5 <0.25 <0.25 <0.50 
V-1000-704 <0.025 <0.025 < 0,025 <0.05 <2.5 <0.25 <0.25 <0.50 
V-3000-104 <0.025 < O.o25 <O.o25 <0.05 <2.5 <0.25 <0.25 <0.50 
V-3000-304 <0.025 <0.025 <0.025 <0.05 <2.5 <0.25 <0.25 <0.50 
V-3000-3·04 Field Dup. <0.025 <0.025 <0.025 <0.05 <2.5 <0.25 <0.25 <0.50 
V-3000-504 < O.o25 <0.025 <0.025 <0.05 <2.5 <0.25 <0.25 <0.50 
V-3000-504 Lab Du11. <0.025 <0.025 <0.025 <0.05 <2.5 <0.25 <0.25 <0.50 
V-3000-704 <0.025 <0.025 <0.025 <0.05 <2.5 <0.25 <0.25 <0.50 
V-15000-104 <0.025 <0.025 <O.o25 <0.05 <2.5 <0.25 <0.25 <0.50 
V-15000-304 <0.025 <0.025 <0.025 <0.05 <2.5 4.04 4.14 8.18 
Y·l 5000·504 <0.025 <0.025 <0.025 <0.05 <2.5 <0.25 <0.25 <0.50 
V-15000·704 <0.025 <0.025 <0.025 <0.05 <2.5 <0.25 <0.2S <O.SO 
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TABLE 3a: Polycyclic Aromatic Hydrocarbons at Venture Drill Site- Spring 2000 

Naphth.llene 2-MelhyluAphthalene I·Methylnapthalene Atenaphlloylene Atenaphtbene Fluorene l'henanlhrene Anlhratene 
Unique atall011 ld Repllnle ld 1111/kc nll/kc 1111/kc 1111/kc mclkl mclkl mclkl 1111/kl 

V-250-104 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-250-304 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-250-504 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-250-504 LabOup. <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-250-704 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-250·7·04 Field Oup. <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-500-104 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-500-204 . <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-500-304 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-500-404 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-500-504 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-500-604 <0.05 <0.65 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-500-6-04 Field Oup. <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05. <0.05 
V-500-704 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-500-804 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-1000-104 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-1000-304 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-1000-504 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-1000-704 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-3000-104 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-3000-304 <0.05 <0.05 <0.05 <0.05 <O.o5· <0.05 <0.05 <0.05 
V-3000-3-04 Field Dup. <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-3000-504 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-3000-504 Lab Ou)). <0.05 . <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-3000-704 <0.05. <0.05 . <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-15000-104 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-15000-304 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-15000-504 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-15000-704 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
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TABLE 3a: Polycyclic Aromatic Hydrocarbons at Venture Drlll Site· Spring 2000 (Continued) 

-

FIIIOI"'Inlhcne Pyreac Denz(a)antbraceac Cbryaeac DciWI(b)lluorantbcac BciWI(k)Ruorantbeac DeiWI(a)pyreae 
Ulllque ltalloa ld llepll .. te ld q/k& q/k& q/k& melkl Jlll/kl mcJkc ...,.., 

V-250-104 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-250-304 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-250-504 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-250-504 lab Dup. <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-250-704 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-250-7-04 Field Oup. <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-500-104 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-500-204 <0.05 <0.05 <0.05 <·0.05 <0.05 <0.05 <0.05 
V-500-304 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-500-404 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-500-504 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-500-604 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-500-6-04 Field Oup. <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-500-704 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 I 

V-500-804 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 ' 

V-1000-104 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-1000-304 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-1000-504 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-1000-704 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-3000-104 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-3000-304 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-3000-3-04 Field Oup. <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-3000-504 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-3000-504 LabDup. <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-3000-704 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-15000-104 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-15000-304 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-15000-504 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-15000-704 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
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TABLE Ja: Polycyclic Aromatic Hydrocarbons at Venture Drill Site- Spring 2000 (Continued) 

Perylene lade no( I ,1,3-cd)pyreae Dlbeaz(a,b)antbracene Benza(&hl)ptryleae 
Unlque_ltatloa ld Replicate ld 1111/ke mtllka mtllka mtllka 

V-250-104 <0.05 <0.05 <0.05 <0.05 
V-250·304 <0.05 <0.05 <0.05 <0.05 
V-250-504 <0.05 <0.05 <0.05 <0.05 
V-250-504 Lab Dup. <0.05 <0.05 <0.05 <0.05 
V-250-704 <0.05 <0.05 <0.05 <0.05 
V-250-7-04 Field Oup. <0.05 <0.05 <0.05 <0.05 
V-500-104 <0.05 <0.05 <0.05 <0.05 
V-500-204 <0.05 <0.05 <0.05 <0.05 
V-500-304 <0.05 <0.05 <0.05 <0.05 
V-500-404 <0.05 <0.05 ·<0.05 <0.05 
V-500·504 <0.05 <0.05 <0.05 <0.05 
V-500-604 <0.05 <0.05 <0.05 <0.05 
V-500-6-04 Field Oup. <0.05 <0.05 <0.05 <0.05 
V-500-704 <0.05 <0.05 <0.05 <0.05 
V-500-804 <0.05 <0.05 . <0.05 <0.05 
V-1000-104 <0.05 <0.05 <0.05 <0.05 
V-1000-304 <0.05 <0.05 <0.05 <0.05 
V-1000-504 <0.05 <0.05 <0.05 <0.05 
V-1000-704 <0.05 <0.05 <0.05 <0.05 
V-3000-104 <0.05 <0.05 <O.OS <0.05 
V-3000-304 <0.05 <0.05 <0.05 <0.05 
V-3000·3·04 Field OUJ>. <0.05 <0.05 <0.05 <0.05 I 

V-3000-504 <0.05 <0.05 <0.05 <0.05 
V-3000-504 Lab Dup. <0.05 <0.05 <0.05 <0.05 
V-3000-704 <0.05 <0.05 <0.05 <0.05 
V-15000-104 <0.05 <0.05 <0.05 <0.05 ! 

V-15000-304 <0.05 <0.05 <0.05 <0.05 
V-15000-504 <0.05 <0.05 <0.05 <0.05 
V-15000-704 <0.05 <0.05 <0.05 <0.05 I 
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TABLE 4a: Sediment Quality at Venture Drill Site- Spring 1000 
-

Total Carbon Total Jnorc. Carbon Total Ore. Carbon Cravel_% S.nd_% Sill_¥. Clay_% Moisture Depth 
Unlq~~e llatloa kl Replicate kl mcJicl &Ike clkc m 
V·l:>U· 1..>4 U._l <U.l U . .t <u. 'J'J,.t <; u. U.ll 10 u 
V-250-304 0.2 <0.1 0.2 <0.1 99.2 < 0.1 0.8 17 22 
V-250-504 0.2 <0.1 0.2 <0.1 99.2 2.6 0.8 15 22 
V-250-504 lab Dup. 0.2 <0.1 0.2 <0.1 99.2 <0.1 0.7 16 0 
V-250-704 0.2 <0.1 0.2 <0.1 99.2 <0.1 0.8 16 23 
v-250-7-04 Field Oup. 0.2 <0.1 0.2 0.1 99.1 <0.1 0.8 16 0 
V-500-104 0.2 <0.1 0.2 <0.1 99.2 <0.1 0.9 16 23 
V-500-204 0.2 0.1 0.1 < 0.1 99.2 <0.1 0.9 17 22 
V-500-304 0.1 <0.1 0.2 <0.1 

~·· 
<0.1 . 0.9 17 22 

V-500-404 0.2 <0.1 0.2 <0.1 99.1 <0.1 0.8 17 22 
V-500-504 0.2 <0.1 0.2 <0.1 !.1!.1.1 <0.1 0.9 17 23 
V-~00-604 0.2 0.1 0.1 <0.1 99.1 <0.1 0.8 15 23 
V-~00-6-04 Field Dup. 0.2 <0.1 0.2 <0.1 99.1 0.1 0.8 16 0 
V-500-704 0.1 <0.1 0.2 <0.1 99 <0.1 I 17 0 
v-~00-804 0.2 <0.1 0.2 <0.1 ~· <0.1 0.9 15 22 
V-1000-104 0.1 <0.1 0.1 0.4 98.8 <0.1 0.7 14 21 
V-1000-304 0.2 <0.1 0.2 <0.1 99.1 <U.l 0.9 18 22 
V-1000-504 0.2 <0.1 O.l <0.1 99.1 0.1 0.8 18 22 
V-1000-704 0.2 < 0.1 0.2 <0.1 99.1 0.1 0.9 18 22 
V-3000-104 0.2 0.1 0.1 <0.1 99.1 <0.1 0.8 16 18 
V-3000-304 0.2 <0.1 0.2 <0.1 99.1 0.1 0.8 . 15 20 
V-3000-3-04 Field Dup. 0.3 0.1 0.2 <0.1 99.1 <0.1 0.8 18 0 
V-3000-504 0.3 0.1 0.2 <0.1 99.1 0.1 0.8 17 23 

! V-3000·504 Lab Dup. 0.3 0.1 0.2 <0.1 99.1 2.7 0.9 17 0 
V-3000-704 · 0.1 <0.1 0.2 <0.1 99.1 0.1 0.8 40 0 
IV-15000-104 1.1 0.2 0.9 2.9 9.).3 0.4 1.4 16 72 
V-15000-304 4.2 0.7 3.5 0.7 91 4.5 3.8 27 0 
V-15000-504 0.7 0.1 0.6 <0.1 98.6 0.2 1.1 20 43 
IV•i::lUUU· L>4 u . .t U. l u. 'J'J.J <u. U.ll l::l .tJ 
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TABLE Sa: To:dclty at Venture Drlll Site· Spring 1000 

Amphlpod Survival Mlcrotox 
\J_Diqae Ita lion ld Replicate ld Mortality% EC50 

V·250-ID4 7 > 98684mg{L 
V-250-304 7 > 98684mg/L 
V-250-504 7 > 98684mlti'L 
V-250-504 Lab Dup, 

IV-250-704 12 >98684mg~L 

1 

V-250-7-04 Field Oup. 8 > 98684mg/L 
IV-500-104 3 >98684m~L 
IV-500-204 6 > 98684mst~ L 
V-500-304 7 > 98684mgiL 
V-500-404 II > 98684mg/L 
V-500-504 7 > 98684mll/L 
V-500-604 II > 98684mlliL 
V-500-6-04 Field Dup_. 5 
V-500-704 14 > 98684mll/L 
V-500-804 9 > 98684mltiL 
V-1000-104 13 > 98684mgiL 
V-1000-304 7 > 98684mg1L 
V-1000-504 2 > 98684mg/L 
V-1000-704 6 > 98684mll/L 
V-3000-104 
V-3000-304 
V-3000·3-04 Field Oup. 
V-3000-504 
V-3000-504 Lllb Oup. 
V-3000-704 
V-15000-1 04 
V-15000-304 
V-15000-504 
V-15000-704 
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TABLE lb: Trace Elements at Venture Drill Site- Fall2000 

~-

I Ahtmlaum Aatlmoay Anenlc Barium Derylll11m Cadmlllm Clarorill11m Cob all Copper Iron IAad · Lllblum 

1 

Ulllgue 11111oa ld J!epUcale ld m_l/l(g _mglkg . mglkc mg/k& ma/kg In &/kg mglkg m&lk1 me/kg ..;Ilk!! milk I! m&fk_A 

V-250-1-05 9000 <2 2 200 <5 <0.3 4 I 2 2700 4.6 <5 
V-250-1-05 Lab Oup. · 8300 <2 2 200 <5 <0.3 4 I <2 2400 4.1 <S 
V-250-2-05 9200 <2 2 240 <5 <0.3 4 <I <2 2100 4.2 <S 
V-250-3-05 · 8800 <2 2 190 <5 <0.3 5 I <2 2400 4.3 <S 
V-250-4-05 
V-250-5-05 7500 <2 <2 ISO <S <0.3 4 I <2 1900 3.5 <S 
V-250-6-05 7700 <2 <2 230 <5 <0.3 3 <I <2 1700 3.5 <5 
V-250-7-05 6900 <2 <2 ISO <5 <0.3 4 <I <2 1800 3.3 <S 
V-250-8-05 6900 <2 <2 130 . <5 <0.3 5 I <2 2200 3.4 <S 
V-500-1-0S 8300 <2 2 160 <5 <0.3 5 I <2 2900 4.1 <5 
V-S00-2-05 8600 <2 2 170 <5 <0.3 4 I <2 2600 4.9 <5 
V-500·3·05 8800 . <2 2 180 <S <0.3 ·5 I <2 2600 4.1 <S 
V-500-3-05 LabOup. 10000 <2 2 210 <5 <0.3 6 I <2 3300 5 <5 
V-500-4-0S 6800 <2 <2 130 <S <0.3 3 <I <2 ISOO 3.3 <s 
V-500-5-0S 8000 <2 2 ISO <5 <0.3 4 <I <2 2000 3.8 <S 
V-500·6-05 8000 <2 <2 180 <S <0.3 2 <I <2 1400 8 <5 
V-500-7-05 5900 <2 <2 120 <5 <0.3 2 <I <2 1700 7.6 <S 
V-500-8-05 10000 <2 2 180 <5 <0.3 35 4 9 17000 17 <S 
V-1000-1-05 9000 <2 <2 170 <5 <0.3 4 I 2 2900 8.9 <5 
V-1000-3-05 11000 <2 <2 220 <S <0.3 4 I 2 2600 9 <5 
V-1000-5-05 10000 <2 2 200 <S <0.3 6 I 3 . 4000 9.5 <5 : 
V-1000-7-05 9500 <2 <2 190 <5 <0.3 6 I 2 3200 8.8 <5 : 
V-3000-1-05 ·6700 <2 <2 130 <5 <0.3 3 <I 2 1800 5.8 <5 I 

V-3000-3-05 12000 <2 2 220 <5 <0.3 8 I 3 4100 9.5 <S 
V-3000-5-05 12000 <2 2 . 220 <5 <0.3 9 2 3 7000 10 <S 
V -3000-7-05 8500 <2 2 . 160 <5 <0.3 5 I 2 2800 8.8 <5 
V-3000-7-05 Lab Oup. 8100 <2 <2 ISO <5 <0.3 3 I <2 2600 10 <S 
V-15000-1-05 6200 <2 <2 110 <5 <0.3 4 <I <2 1800 8 <5 
v -15000-3-05 21000 <2 6 420 <S <0.3 17 2 7 9100 13 5 
v -1 5000-5-0S 16000 <2 2 290 <S <0.3 8 I 8 4200 10 <S 
V-15000-7-0S 6400 <2 2 ISO <S <0.3 5 I 12 3300 6.2 <S 
V-20000-4-05 10000 <2 2 190 <5 <0.3 5 I 8 2800 7.8 <5 
V-20000-6-05 20000 <2 2 310 <5 <0.3 12 2 10 6100 9.7 <S 
V-20000-6-05 Lab Oup. 19000 <2 2 310 <5 <0.3 12 2 12 6100 10 <S 
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TABLE lb: Trace Elements at Venture Drill Site- Fall2000 

Maaaanese Molybdeaam Men:ary Nickel Seletllam Slronllum Thalllam Tla Unalam VaDadlum Zinc 
Ualque stalloa lei Replkale ld milk& milk& llle/kc m&lkt: mEfk& mllka milk& mllka inllk& mall<& mE~~< a 

V-250-1-05 60 <2 <0.01 <2 <2 43 0.1 <2 · 0.2 7 6 
I V-250-1-05 LabOup. 62 <2 <0.01 <2 <2 43 0.1 <2 0.2 7 5 

V-250-2-05 35 <2 <0.01 . <2 <2 47 0.1 <2 0.2 5 4 
V-250-3-05 56 <2 <0.01 <2 <2 42 0.1 <2 0.2 6 8 
V-250-4-05 
V-250-5-05 41 <2 <0.01 <2 <2 . 37 0.2 <2 ." 0.2 5 7 
V-250-6-05 30 <2 <0.01 <2 <2 38 . 0.1 <2 0.1 5 4 
V-250-7-05 31 <2 <0.01 <2 <2 31 0.1 <2 0.1 5 6 
V-250-8-05 48 <2 <0.01 <2 <2 32 0.1 <2 0.2 6 7 

. V-500-1-05 74 <2 <0.01 <2 <2 39 0.1 <2 0.2 8 8 
V-500-2-05 53 <2 <0.01 <2 <2 42 0.1 <2 0.2 7 8 
V-500-3-05 · 52 <2 <0.01 <2 <2 42 0.1 <2 0.2 7 8 
V-500-3-05 LabOup. 84 <2 <0.01 <2 <2 48 0.1 <2 0.2 10 7 
V-500-4-05 23 <2 <0.01 <2 <.2 34 0.1 <2 0.1 4 7 
V-500-5-05 31 <2 <0.01 <2 <2 39 0.1 <2 0.2 6 7 
V-500-6-05 18 <2 <0.01 <2 <2 38 0.1 <2 0.2 4 8 
V-500-7-05 24 <2 <0.01 <2 <2 28 0.1 <2 0.4 4 7 
V-500-8-05 760 <2 <0.01 3 <2 48 0.1 <2 0.8 36 38 

I 
V-1000-1-05 81 <2 <0.01 <2 <2 43 0.1 <2 0.2 7 10 
V-1000-3-05 51 <2 <0.01 <2 <2 53 0.1 <2 0.2 7 8 
V-1000-5-05 130 <2 <0.01 2 <2 50 0.1 <2 0.3 10 12 
V-1000-7-05 80 <2 <0.01 <2 <2 45 0.1 <2 0.2 8 10 
V-3000-1-05 45 <2 <0.01 <2 <2 32 0.1 <2 0.2 5 8 
V-3000"3-05 130 <2 <0.01 2 <2 54 0.2 <2 0.3 II 12 
V-3000-5-05 250 <2 <0.01 2 <2 55 0.1 <2 0.4 16 20 
V-3000-7-05 46 <2 <0.01 <2 <2 39 0.1 <2 0.2 7 9 
V-3000-7-05 LabOup. 41 <2 <0.01 <2 <2 37 0.1 <2 0.2 6 8 
V-15000-1-05 36 <2 <0.01 <2 <2 31 0.1 <2 0.2 6 6 
V-15000-3-05 100 <2 <"0.01 . 4 <2 . 88 0.2 <2 0.5 20 16 
V-15000-5-05 130 <2 <0.01 2 . <2 69 0.2 <2 0.3 II II 
V-15000-7-05 33 <2 <0.01 <2 <2 33 0.1 <2 0.2 8 8 
V-20000-4-05 52 <2 <0.01 <2 <2 47 0.1 <2 0.2 8 8 
V-20000-6-05 180 <2 <0.01 4 <2 80 0.3 <2 0.5 16 18 
V-20000-6-05 Lab Oup. 170 <2 <0.01 3 <2 77 0.3 <2 0.6 16 16 
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TABLE 2b: Petroleum Hydrocarbons at Venture Drill Site- Fall2000 

-
Ben:ene Tol1ene Etbylbenzene Xylene. c.-c •• C..-Ca C11-Cn TEH (C11-C11) 

Unlq•e lfatlon lei Replicate ld m&IIIL IJI&Ikg mt:fkc milk& mclkll mglkc · _mc/kl . mifkl 
V-250.1-05 <0.025 <0.025 <0.025 <0.05 <2.5 2.07 <0.25 2.07 
V-250-1-05 Lab Du_jl. <0.025 <0.025 <0.025 <0;05 <2.5 . 4.41 <0.25 4.41 
V-250-2-05 <0.025 <0.025 <0.025 <0.05 <2.5 1.38 <0.25 1.38 
V-250.3-05 <0.025 <0.025 <0.025 <0.05 <2.5 1.32 <0.25 1.32 
V-2504-05 no data no data no data no data no data no data no data no data 
V-250-5-05 <0.025 <0.025 <0.025 <0.05 <2.5 <0.25 <0.25 .· <0.50 
V-250.6-05 <0.025 <0.025 <0.025 <0.05 <2.5 2.84 <0.25 2.84 
V-250-7-05 <0.025 <0.025 <0.025 <0.05 <2.5 0.732 <0.25 0.73 

:1 V-250,8-05 <0.025 <0.025 <0.025 <0.05 <2.5 0.963 <0.25 0.96 
J V-500-1-05 <0.025 <0.025 <0.025 <o.o5 · <2.5 <0.25 <0.25 . <o;5o 
! 

V-500.2-05 <0.025 <O.Q25 · <0.025 <0.05 <2.5 <0.25 <0.25 <0.50 
V-500.3-05 <0.025 <0.025 <0.025 <0.05 <2.5 0.902 0.432 1.33 
V-500-3-05 LabOup. <0.025 <0.025 ' <0.025 <0.05 . <2.5 1.1 <0.25 1.10 
V-500-4-05 <O.Q25 < O.Q25 <O.Q25 <0.05 <2.5 <0.25 <0.25 <0.50 
V-500-5-05 <0.025 <0.025 <0.025 <0.05 <~.5 <0.25 <0.25 <0.50 
V-500-6-05 <0.025 <0.025 <0.025 <0.05 <2.S 0.4 <0.25 0.40 
V-50Q-7-D5 <0.025 <0.025 < O.Q25 <0.05 <2.5 <0.25 <0.25 0.00 
V-50Q-8-05 . <0.025 <0.025 <0.025 <0.05 <2.5 <0.25 <0.25 <0.50 

V-1000-1-05 <0.025 <0.025 <O.o25 <0.05 <2.5 <0.25 <0.25 '<0.50 
V-1000-3-05 <0.025 <0.025 <0.025 <0.05 <2.5 <0.25 <0.25 <0.50 
V-1000-5-05 <0.025 <0.025 <0.025 <0.05 <2.5 <0.25 <0.25 <0.50 
V-1000-7-05 <0.025 <0.025 <0.025 <0.05 <2.5 <0.25 <0.25 <0.50 
V-3000-1-05 <0.025 <O.o25 <O.o25 <0.05 <2.5 <0.25 <0.25 <0.50 
V-3000-3-05 <0.025 <0.025 < O.Q25 <0.05 <2.5 <0.25 <0.25 <0.50 
V-3000-5-05 <0.025 <O.o25 < O.o25 <0.05 <2.5 <0.25 <0.25 <0.50 
V-3000-7-05 <0.025 <O.Q25 <0.025 <0.05 <2.5 <0.25 <0.25 <0.50 
V-3000-7-05 Lob OIJ!l. <0.025 <0.025 <0.025 <0.05 <2.5 <0.25 <0.25 <O.SO 

V-15000-1-05 <0.025 <0.025 <0.025 <0.05 <2.S <0.25 <0.25 <0.50 
V~ I 5000-3-05 · <0.025 <O.Q25 <0.025 <0.05 <2.5 <0.25 <0.25 <0.50 
V-15000-5-05 <0.025 <0.025 <0.025 <0.05 <2.5 <0.25 <0.25 <O.SO 
V-15000-7-05 <0.025 . <0.025 <0.025 <0.05 <2.5 <0.25 <0.25 <0.50 
V-20000-4-05 <0.025 <0.025 <0.025 <0.05 <2.5 <0.25 . <0.25 <0.50 
V-20000-6-05 <0.025 <0.025 <0.025 <0.05 <2.5 <0.25 <0.25 <0.50 
V-20000-6-05 LabOup. <0.025 <0.025 <O.Q25 <0.05 <2.5 <0.25 <0.25 <0.50 



~ 

TABLE Jb: Polycyclic Aromatic Hydrocarbons at Venture Drill Site- Fall 2000 

Naphlhaleae 2-MclbfiDapl!tbaleae I·Mclb)'IDapthaleae Aee~~apbtbrleae Aee~~apbtbeae Fl•oreae Pbeaanlbreae Aatbnceae 
Unique ll•tlea ld Replla.te ld milk& melkl mtlkl . mtlkt! m.nut . IMik• ·' m..tlul mllkl! 

V-250-1-05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-250-1-05 LabOuo. <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 "<0.05 <0.05 
V-250-2-05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-250-3-05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-250-4-05 :· . · 
V-250-5-05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 . <0.05 <o:o5 
V-250-6-05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-250-7-05 <0.05 <0.05 <0.05 <o:o5 <0.05 <0.05 <0.05 <0.05 
V-250-8-05 0.06 <0.05 <0.05. <0.05 <0.05 <0.05 <0.05 <0.05 
V-500-1-05 0.06 <0.05 <0.05 <0.05 <0.05 <0.05 '<0.05 <0.05 
V-500-2-05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-500-3-05 <0:05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-500-3-05 LabOuo. <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-500-4-05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-S00-5-05 0.06 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-500-6-05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 I 

V-500-7-05. <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
' 

V-500-8-05 <0.05 <0.05 . <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-1000·1·05 

. V-1000·3-05 
V-1000-5-05 
V-1000-7-05 
V-3000-1-05 
V -3000-3-05 
V-3000-5-05 
V-3000-7-05 
V-3000-7-05 LabDup. I 

V-15000-1-05 
V-15000-3-05 
V-15000-5-05 
V-15000-7-05 
v -20000-4-05 
V-20000-6-05 
V-20000-6-05 LabOuo. 
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TABLE 3b: Polycyclic Aromatic Hydrocarbons at Venture Drill Site- Fall2000 

Fl•oraatbtlle Pynne Beu(a)aalbraccne ·o.,.....e Dtllzo{b)Ouorantbene Benzo(k)Oaor~atbene Denzo(a)pyrone 
Unique otatlon kl Replicate ld rnW~te rnWkl! rnWitt rnWkR rnWkl rnW~t1 rnWkl 

V-250-1-05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-250-1-05 LabOup. <0.05 ·<0.05 <0.05 <0.05 <0.05 <0.05 <O.OS 
V-250-2-05 <0.05 <0.05 <0.05 ., <0.05 <0.05 <0.05 <0.05 
V-250.3,05 <0.05 <0.05 . <0.05 ·<O.OS <0.05 <0.05 <O.OS 
V-250-4-05 
V-250-5-05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-250-6-05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-250·7-05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-250.8-05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <O.OS 
V-500·1-05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-500·2-05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-500-3-05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-500-3·05 Lab Oup. <0.05 . <0.05 <0.05 . <0.05 <0.05 <0.05 <0.05 
V-500-4-05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-500·5-05 <0.05 <0.05 <0.05 <0.05 <0.05 '<0.05 <0.05 
V-500-6-05 . <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-500·7·05 <0.05 <0.05 <0.05 <0.05 .<0.05 <0.05 <0.05 
V-500-8-05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
V-1000-1-05 
V-1000-3-05 
V-1000.5-05 
V-1000-7-05 
V-3000-1-05 
V-3000-3-05 
V-3000-5-05 
V-3000-7-05 I 

V-3000-7-05 Lab Oup. 
V-15000·1-05 
V-15000-3-05 
V-15000-5-05 
V-15000·7·05 
V-20000-4·05 
V-20000-6-05 
V-20000-6-05 Lab Oup. 
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TABLE Jb: Po1yeyelle Aromat1e Hydroenrbons at Venture Drlll Site • Fall1000 

Peryl«ne lndeno(l,l,3-d)pyreae DlbeiiZ(a,ll)aatllra«ne Beazo{&lll)perylene 
Ualqae station ld Replicate lei mllfk~: m~~ m~a m~~ 

V-250-1-05 <0.05 <0.05 <0.05 <0.05 
V-250-1-05 LabOup. <0.05 <0.05 <0.05 <0.05 
V-250-2-05 <0.05 <0.05 <0.05 <0.05 
V-250-3-05 <0.05 <0.05 <0.05 <0.05 

. V-250-4-05 
V-250-5-05 <0.05 <0.05 <0.05 . <0.05 
V-250-6-05 <0.05 <0.05 <0.05 <0.05 
V-250·7-05 <0.05 <0.05 <0.05 <0.05 
V-250-8-05 <0.05 <0.05 <0.05 <0.05 
V-500-1-05 <0.05 <0.05 <0.05 <0.05 
V-500·2-05 <0.05 <0.05 <0.05 <0.05 
V-500-3-05 <0.05 <0.05 <0.05 <0.05 
V-500-3-05 LabOup. <0.05 <0.05 <0.05 <0.05 
V-500-4-05 <0.05 <0.05 <0.05 <0.05 
V-500-5-05 <0.05 <0.05 <0.05 <0.05 
V-500-6·05 <0.05 <0.05 <0.05 <0.05 
V-500-7-05 <0.05 <0.05 <0.05 <0.05 
V-500-8-05 <0.05 <0.05 <0.05 <0.05 

V-1000-1-05 
V-1000·3-05 
V-1000-5-05 
V-1000-7-05 
V-3000-1-05 
V -3000-3-DS 
V-3000-5-05 
V-3000-7-05 
V-3000-7-05· Lab Oup. 

V"15000-1-05 
V -15000-3-05 
V -15000-5-05 
V-15000-7-05 
V-20000-4-05 
V-20000-6-05 
V-20000-6-05 LabOup. 
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TABLE 4b: Sediment Quality at Venture Drill Site· Fatt2000 

Tolol Corbon Totollnoi'J. Corbon Totol 01'J. Corbon Grovel_% Saad_'Y. Sill_% Cloy_'Y. Moisture Deplh 
Ualque ltolloa ld Replicate ld m&fltc Ilk& &licE m 

_V-250~1-U5 0,2 _o.2 <u. <u.a :.0:.0. <u. 0.!1 liS 20 
V-250-1-05 LabOup. 0.2 0.2 <0.1 <0.1 99 0.1 0.!1 15 20 
v-250-2-05 0.2 0.2 <0.1 <0.1 99 o.t 0.9 I !I 20 
V-250-3-05 0.2 0.2 <0.1 < 0.1 98.8 0.4 0.9 18 
v- l'i!l-4. il'i 20 
Y-250~05 0.3 _0.2 0.1 <0.1 !19 0.1 Q.9 18 19 
V-250-6-05 0.2 0.2 <0.1 <U.I 99.1 0.1 : 0.9 19 
V-250-7-05 0.2 0.2 <0.1 <0.1 !19.1 <0.1 0.9 Ill 20 
V-250-8-05 0.3 0.2 0.1 <0.1 99.2 0.1 u.s Ill 25 
V-500·1·05 C.2 0.2 <0 .. 1 <0.1 99 0.2 0.8 18 19 

' V-500-2-05 C.2 0.2 <0.1 <0.1 99.1 <0.1 0.9 18 18.5 
I 

V-500-3-05 ('.2 0.2 <0.1 
' 

0.2 98.8 0.2 0.9 18 
V-500-~-05 Lab Oup. ('.2 0.2 <0.1 < 0.1 98.9 _0.1 I I~ 
V-500-4-05 0.2 0.2 <0.1 0.1 99 o.l 0.8 Ill 25 
V-500-5-05 0.2 0.2 <0.1 <0.1 9!1.1 0.1 0.11 17 25 
v -5()()-6-05 0.2 0.2 <0.1 <0.1 99 u.t 0.8 Ill 25 
V-500-7-05 1,3 0.2 0.1 <0.1 98.9 0.3 0.7 l(l 25 
V-500-8-05 .3 0.2 0.1 <0.1 99.1 <U.I .8 I 20 
V-J( J-1-05 .3 0.2 0. 1 <0.1 99.1 u.l .8 I 22 ' 

V-1 -3-05 .2 0.2 <0.1 <0.1 99.1 0.1 '.II J: 17 
V-1 J-5-05 0.3 0.2 0.1 < 0.1 99.1 <0.1 1,9 2 19 
V-1 3-7-05 0.3 0.2 0.1 <0.1 99.1 <0.1 0.11 Ill 20 
V-3 J-1-05 0.2 0.2 <0.1 <0.1 99.2 <0.1 0.11 17 15 
_y-3000-3-05 0.2 0.2 <0.1 <0.1 99.1 <0.1 0.9 I' 22 
V-3~ >0-5-05 0.3 0.3 <0.1 <0.1 -~,1 < .I .9 
V-301 l0-7-05 0.2 0.2 <0.1 <0.1 ~9.2 <_().I 1,8 ° I 20-25 
V-301 l0-7-05 Lab Dup. 0.2 0.2 <0.1 <0.1 99.2 <0.1 1.8 I 

V-15C 00-l-05 0.9 0.7 0.2 8.3 90.2 0.3 .2 I 89 
V-15U 00-3-05 3.5 2.7 0.8 <0.1 94 2.7 3.;, "1.1 98 
V-15000-5-05 0.8 0.6 0.2 <0.1 99 <0.1 I 20 
V-15000-7-05 0.3 0.2 0.1 0.2 99.2 0.2 0.4 17 25 
V-20000-4-05 0.3 0.3 <0.1 <0.1 99.4 0.2 0.4 18 42 
V-20000-6-05 1.4 1.1 0.3 <0.1 98.7 0.4 0.9 19 45 
V-20000-6-05 LabOu!l. 1.4 1.1 0.3 <0.1 98.7 0.4 0.9 19 45 
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TABLE Sb: Toxicity at Venture Drill Site- Fall2000 

Ampblpod Survival Mlcrotox 
Unique station kl Replicate lei Mot1allty% ECSO 

V-250-1-05 13 >98684 
V-250-1-05 1...8b Dup. 
V-250-2-05 6 >98684 
V-250-3-05 12 >98684 
V-250-4-05 10 >98684 
V-250-5-05 10 >98684 
V-250-6-05 II >98684 
V-250-7-05 ll >98684 
V-250-8-05 15 >98684 
V-500-1-05 9 >98684 
V-500-2-05 12 >98684 
V-500-3-05 18 >98684 
V-500-3-05 lab Dup. 
V-500-4-05 15 >98684 
V-500-5-05 13 >98684 . 
V-500-6-05 II >98684 
V-500-7-05 12 >98684 
V-500-8-05 15 >98684 

V-1000-1-05 10 >98684 
V-1000-3-05 12 >98684 
V-1000-5-05 13 >98684 
V-1000-7-05 12 >98684 
V-3000-1-05 
V-3000.-3-05 
V-3000-5-05 
V-3000-7-05 
V-JQ00-7-05 lab Dup. 
V-15000-1-05 
V-15000-3-05 
V-15000-5-05 
V-15000-7-05 
V-20000-4-05 5 >98684 
V-20000-6-05 2 >98684 
V-20000-6-05 Lllb Dup. 
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Laboratory Analytical Data for Sediment 
from Venture Field, June 2001 

• Table 1: Trace Elements 
• Table 2: Petroleum Hydrocarbons 
• Table 3: Toxicity 
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TABLE la: Trace Elements at Venture Gas Field- Spring 2001 

· Barium . Siilphkle AlDmil!da 
UlilllliC!_ .lfatloQ kl lb!iillca'te -I'd· .11111/liz lllllik& lllll'lil" 
V-250-1 230 <20 1.15 

V-250-3 260 <20 1.31 

V-250-S 240 <20 0.49 

~-250-5 Field Duo. 320 <20 2.118 

IV-250-7 330 <20 1.11 

V-500·1 200 <20 1.16 

V-500-3 260 <20 1.6 

IV-500-5 210 <20 1 

IIV-500-7 140 <20 2.81 

IIV-1000-1 230 <20 0.37 

~-1000-3 230 <20 1.38 

V-1000-5 190 <20 0.83 

V-1000-7 220 <20 1.6 

~-3000-1 130 

IV-3000-3 220 

IV-3000-5 230 I 

IV-3000-7 160 

IV-3000-7 Lab Duo. 150 

IV-15000-1 140 

IV-15000-3 440 

IV-15000-5 260 

IV-15000-7 130 

lv-20000-3 160 

lv-2000(). 7 260 I 
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TABLE la: Petroleum Hydrocarbons at Venture Gas Field- Spring 2001 

lleazeae Tolaeae Etbylbnzeae Xyle_, c.-c .. Cu-C,. Cu-Cn TEH(C11-C,.) 
UDiqae_ltJitloa ld Replicate Jd -JDI/kl Dillkl milki m«<Jci Jlll/kl: JDI/kl JDI/kl JDI/kl 

1 V-250-1 <0.025 <0.025 <0.025 <0.05 <2.5 2.04 0.368 <3.0 

~-250-3 <0.025 <0.025 <0.025 <0.05 <2.5 1.48 0.494 <3.0 

V-250-5 <0.025 <0.025 <0.025 <0.05 <2.5 4.64 0.595 S.24 

IV-250-5 LabDup. <O.Q25 <0.025 <0.025 <0.05 <2.5 4.48 0.482 4.94 

V-250-7 <0.025 <0.025 <0.025 <0.05 <2.5 18.3 0.827 16.9 

~-500-1 <0.025 <0.025 <0.025 <0.05 <2.5 0.612 0.439 <3.0 

IV-500-3 <O.Q25 <0.025 < O.Q25 <0.05 <2.5 0.524 0.415 <3.0 

ty-500-5 <0.025 <0.025 <O.Q25 <0.05 <2.5 0.899 0.482 <3.0 

~-500-7 <0.025 <0.025 <0.025 <0.05 <2.5 3.18 0.435 3.61 

V-1000·1 <0.025 <0.025 <0.025 <0.05 <2.5 <0.250 0.317 <3.0 

1\'-1000-3 <0.025 <0.025 <0.025 <0.05 <2.5 <0.250 0.378 <3 .0 

IV-1000-5 <0.025 <0.025 <0.025 <0.05 <2.5 0.427 0.378 <3 .0 

V-1000-7 <0.025 <0.025 < O.Q25 <0.05 <2.5 0.802 0.482 <3 .0 

V-3000-1 <0.025 <O.Q25 <0.025 <0.05 <2.5 <0.250 <0.250 <3.0 

V-3000-3 <0.025 <0.025 < O.Q25 <0.05 <2.5 <0.250 0.388 <3 .0 

V-3000·5 <0.025 <0.025 <0.025 <0.05 <2.5 <0.250 0.427 <3.0 

V-3000-7 <0.025 <0.025 <0.025 <0.05 <2.5 <0.250 0.417 <3 .0 

V-3000-7 Lab !)up. <0.025 <0.025 <0.025 <0.05 <2.5 <0.250 0.482 <3.0 

V-15000-1 <0.025 <0.025 <0.025 <0.05 <2.5 <0.250 0.494 <3.0 

V-15000-3 <0.025 <0.025 < O.Q25 <0.05 <2.5 <0.250 0.829 <3 .0 

V-15000-5 <0.025 <0.025 <0.025 <0.05 <2.5 <0.250 0.457 <3.0 

V-15000-7 <0.025 <0.025 <0.025 <0.05 <2.5 <0.250 0.398 <3.0 ' 

V-20000-3 <0.025 <0.025 <0.025 <0.05 <2.5 0.557 1.39 <3.0 

V-20000-7 <0.025 <0.025 <0.025 <0.05 <2.5 <0.250 0.525 <3 .0 
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TABLE 3a: Toxicity at Venture Gas Field- Spring 2001 

' 

!Unlque.:!.statfon_ld ,, Re.Pllcate _id 
A:injJblpod Survival 

- Mortality % 

V-250-1 3 
V-250-3 3 
V-250-5 4 

V-250-5 FieldDup. 
~-250-7 4 

V-500-1 1 

V-500-3 1 
V-500-5 4 

V-500-7 4 

V-1000-1 6 

V-1000-3 3 
V-1000-5 5 
V-1000-7 1 
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Laboratory Analytical Data for Sediment 
from Venture Field, July 2002 

• Table 1: Trace Elements 
• Table 2: Petrolewn Hydrocarbons 
• Table 3: Toxicity 
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TABLE la: Trace Elements at Venture Gas Field- Summer 2002 

I ~ ~.w.: - _ Barium Sii.!pblde A'iiiiiiOnla 
!Unique station ld<~ ~ Replicale ld " mglkg ~ rnglkg 

--
mglkg 

V-250-1 200 <20 0.3 
V-250-3 260 23 0.49 

IV-250-5 260 <20 <0.3 
V-250-7 200 24 0.54 

'V-500-1 140 <20 <0.3 
V-500-3 200 31 <0.3 
V-500-3 FieldDup. 220 26 0.31 
V-500-5 170 28 <0.3 
V-500-7 250 30 2.79 
V-1000-1 150 53 <0.3 
V-1000-3 200 34 0.37 
V-1000-3 LabDup. 200 37 0.37 
V-1000-5 200 53 3.05 
V-1000-7 210 41 0.62 
V-3000-1 110 <20 <0.3 
V-3000-3 200 <20 2.9 
V-3000-5 230 <20 0.3 
V-3000-5 FieldDup. 220 <20 <0.3 
V-3000-7 120 <20 <0.3 
V-15000-1 160 <20 7.84 
V-15000-3 390 <20 14.2 
V-15000-5 290 <20 2.81 
V-15000-5 LabDup. 280 <20 2.62 
V-15000-7 140 68 0.48 
V-20000-3 210 56 3.73 
V-20000-7 300 120 7.56 



TABLE 2a: Petroleum Hydrocarbons at Venture Gas Field- Summer 2002 

--- ------ -~- -- ----

f' Jf Benzene 1 .._ !J'Oluene : Ethylbenzene ~ylene& ~ • GrCto Cu-Co Clt-Cn TEH (Cn-Cli) L ' 
[Ynlijbe station' lldt -'~ RepliCJite ld mglkg mglkg ~ IJ!g/kg ~ mg/kg ; milkx mgt kg .mgt kg ~ ~ mglkg 

V-250-1 <0.025 <0.025 < 0.025 <0.05 <2.5 0.805 <0.25 
V-250-3 <0.025 <0.025 < 0.025 <0.05 <2.5 12 1.32 
V-250-5 < 0.025 <0.025 < 0.025 <0.05 <2.5 10.4 <0.25 
V-250-7 <0.025 <0.025 < 0.025 <0.05 <2.5 2.89 <0.25 
V-500-1 <0.025 <0.025 < 0.025 <0.05 <2.5 0.323 <0.25 
V-500-3 < 0.025 < 0.025 < 0.025 <0.05 <2.5 2.28 <0.25 
V-500-3 FieldDup. <0.025 <0.025 <0.025 <0.05 <2.5 3.21 <0.25 
V-500-5 < 0.025 <0.025 <0.025 <0.05 <2.5 0.321 <0.25 
V-500-7 <0.025 <0.025 <0.025 <0.05 <2.5 2.51 0.323 
V-1000-1 <0.025 <0.025 <0.025 <0.05 <2.5 <0.25 <0.25 
V-1000-3 <0.025 <0.025 <0.025 <0.05 <2.5 0.707 <0.25 
V-1000-3 LabDup. <0.025 < 0.025 <0.025 <0.05 <2.5 0.852 <0.25 
V-1000-5 <0.025 <0.025 < 0.025 <0.05 <2.5 <0.25 <0.25 
V-1000-7 <0.025 <0.025 < 0.025 <0.05 <2.5 0.963 0.728 

IV-3000-1 <0.025 <0.025 < 0.025 <0.05 <2.5 <0.25 <0.25 
V-3000-3 < 0.025 <0.025 <0.025 <0.05 <2.5 <0.25 0.767 
V-3000-5 <0.025 <0.025 <0.025 <0.05 <2.5 <0.25 <0.25 
V-3000-5 FieldDup. <0.025 < 0.025 < 0.025 <0.05 <2.5 <0.25 <0.25 
V-3000-7 <0.025 < 0.025 < 0.025 <0.05 <2.5 <0.25 <0.25 
V-15000-1 <0.025 <0.025 <0.025 <0.05 <2.5 <0.25 0.415 
V-15000-3 < 0.025 <0.025 <0.025 <0.05 <2.5 0.772 0.554 
V-15000-5 <0.025 <0.025 <0.025 <0.05 <2.5 <0.25 0.318 
V-15000-5 LabDup. <0.025 <0.025 <0.025 <0.05 <2.5 <0.25 <0.25 
V-15000-7 <0.025 <0.025 <0.025 <0.05 <2.5 <0.25 <0.25 
V-20000-3 <0.025 <0.025 <0.025 <0.05 <2.5 0.689 1.08 
V-20000-7 <0.025 < 0.025 < 0.025 <0.05 <2.5 <0.25 0.45 



TABLE 3a: Toxicity at Venture Gas Field- Summer 2002 

- " 

!Jfnique ~tiOndtf J ~~p'Jfcate_ld 
' Amphipoct'Sur.vlvlll 

f - ••• - - I'-'! " :lltY . ' . _ _Mortal • % . __ _ 

V-250-1 5 
V-250-3 5 
V-250-5 2 
V-250-7 4 
V-500-1 12 
V-500-3 4 
V-500-5 7 
V-500-7 4 
V-1000-1 5 
V-1000-3 14 
IV-tooo-5 4 
V-1000-7 4 I 
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Laboratory Analytical Results from Sediment from Thebaud Field 

• June 1998 Data 
( • June 1999 Data 

• November 1999 Data 
• June 2000 Data 
• November 2000 Data 
• June 2001 Data 

( 
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Laboratory Analytical Results 
for Sediment from Thebaud Field, June 1998 

• Table 1: Trace Elements 
• Table 2: Petroleum Hydrocarbons 
• Table 3: Polycyclic Aromatic Hydrocarbons 
• Table 4: Sediment Quality 
• Table 5: Toxicity 

( 
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Appendix 8 (1 of 2) 
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Appendix 8 (2 of 2) 
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Appendix B (1 of 2) 
SEDIMENT BARIUM 
CONCENTRATIONS 

Thebaud Well 

~ 
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Appendix B (2 of 2) 
SEDIMENT BARIUM 
CONCENTRATIONS 

Thebaud Well 

~ 
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PROJECT 
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TAIIL~: 111: TrMrr Elrmruls nt Tbrbnud l>rill Silr- Ju11c 1998 

. AIM .... M .. Aallltlony Anrlllc llanMMI llrl')'lliuc Uoroft CodMIMIII O.ro~t~lu• Coball Copper Iron .... d 

u••••••-••••••"-'d lttfiiiUlt_ld •WI<• Ma/1111 IIIJ!/I<J: ICIJ!/1<11 .. a/11. no(llkJ: IOIJI/kl •lllkl IMI/kl IMJI/kl M(likll mlllkx 
1'-250-1 12900 <2 2 210 <5 <S <0.3 20 2 3 13200 8.30 
r-2so-3 12700 <2 2 200 <S <S <0.3 8 I <2 6360 S.60 
'·2SO-S ISSOO <2 2 270 <S <S <0.3 · II I <2 6300 6.80 

T-2S0-7 13800 <2 2 230 <S <S <0.3 10 I 2 S200 6.10 
T_-S00-1 12000 <2 2 180. <S <S <0.3 16 2 2 11100 8.80 
r-soo-3 7000 <2 <2 120 <S <S <0.3 2 <I <2 1200 3.00 
r-soo-3 Lllb Dup. 6110 <2 <2 94 <S <S <0.3 3 I <2 2200 3.00 

rr_-soo-s 14700 <2 2 230 <S <S <0.3 10 I 2 6S30 6.40 
r-soa-1 6320 <2 <2 89 <S <S <0.3 3 <I <2 2000 2.SO 
T-1000-1 6110 <2 <2 120 <S <S <0.3 2 <I <2 1300 2.SO 
T-1000-1 Lob Dup. 7070 <2 2 130 <S <S <0.3 4 <I <2 2700 3.40 
T-1000-3 8980 <2 2 170 <S <S <0.3 s I <2 3200' 3.80 
T-1000-S 63SO <2 <2 9S <S <S <0.3 4 <I <2 2300 2.SO 
T-1000-7 11100 <2 <2 200 <S <S <0.3 7 I <2 3600 4.90 
r-3000-1 8180 <2 <2 ISO <S <S <0.3 s I . <2 2800 3.80 

1 J'-3000-2 S930 <2 <2 92 <S <S <0.3 3 <I <2 1600 2.30 
T-3000-3 14800 <2 2 220 <S <S <0.3 9 I <2 6290 6.30 

I 1'-3000-4 IS900 <2 2 230 <S <S <0.3 21 3 3 16700 8.SO 
· r-3000-s 17100 <2 3 260 <S <S <0.3 8 I <2 S440 6.SO 
lf-3000-6 IS700 <2 3 240 <S <S <0.3 II I <2 6610 7.00 
rr-3000-7 8SOO <2 <2 160 <S <S <0.3 s I <2 2800 4.00 
r-3000-8 6790 <2 <2 120 <S <S <0.3 3 <I <2 1700 2.70 
J'-6000-1 9610 <2 <2 190 <S <S <0.3 7 I <2 4100 S.30 

lf-6000-3 S900 <2 <2 . 9S <S <S <0.3 2 <I <2 1300 2.20 
1'-6000-4 18000 <2 3 2SO <S <S <0.3 13 2 3 7610 7.30 
lf-6000-S 18SOO <2 3 280 <S <S <0.3 II I 2 6610 7.60 
r-6000-7 6080 <2 <2 100 <S <S <0:3 2 I <2 1900 2.60 

·T-6000-7 Field Dup. 5000 <2 2 8S . <S <S <0.3 3 I <2 2000 2.30 
lr-6000-8 8170 <2 2 130 <S <S <0.3 6 I <2 3100 3.60 
lil'-9000-2 6890 <2 <2 140 <S <S <0.3 3 <I <2 1700 3.10 I 

T-9000-2 l.ob Dup. 7570 <2 <2 140 <S <S <0.3 3 <I <2 1900 3.SO 
lrr-9000-3 13000 <2 · <2 210 <S <S <0.3 6 . I <2 2900 4.80 I 

. 1'·9000-S 21200 <2 3 300 <S <S <0.3 13 2 2 8340 8.20 
il'-9000-7 10100 <2 3 170 <S <S <0.3 6 I <2 4000 4.30 

• r-9000-7 FieldDuJl. 10000 <2 3 160 <S <S <0.3 s I <2 4000 4.00 
r-12000-3 13600 <2 2 200 <S <S <0.3 12 2 2 7S70 6.60 

!T-12000·3 Lllb Dup. 13400 <2 <2 200 - <S <S <0.3 II I 2 6380 6.30 
T-12000-4 22900 <2 3 300 <S <S <0.3 IS 2 2 10000 8.80 

! r-12000-s 7020 <2 <2 100 <S <S <0.3 2 <I <2 1000 3.00 
I r-12000-6 17300 <2 3 260 <S <S <0.3 II I 2 6730 7.40 
rr-12ooo-6 Field Dup. 16800 <2 3 250 <S <S <0.3 10 I 2 6640 7.20 
T-12000-7 6980 <2 3 110 <S <S <0.3 6 I <2 4300 3.30 
T-12000-8 S880 <2 <2 130 <S <S <0.3 2 <I <2 1600 4.10 
T-12000-8 l.ab J)up. 6610 <2 <2 130 <S <S <0.3 2 <I <2 11100 3.30 
T-20000·3 18600 <2 2 260 <S <S <0.3 14 2 2 8720 7.30 
T-20000-7 3SOO <2 <2 110 <S <S <0.3 3 <I <2 ISOO 2.10 
T-2CKKIII·7 Jli,•hll>up. ~K·Ill <"2 2 'JJ .-s •:5 ··U.l •I -:I <:2 2Hilll 2.(,() 
,......,.~....,...~a·. . · ~..:....~_.. ........ U.~.s.....t. ......................... ~, ...... ~t.a,.:.._. -- ·- . .... - . 
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TABLE In: Trate Elements nt Thebnud Drill SUe- June 1998 (Coutluuetl) 

Uthlut ll·l••c••cs• lllolybdo ..... lll•n:•ry Nickel se~ ... t ... s ....... ~oo .. Tkolli•• ,. Uranlu• v .. adl•• Z.lac 

U•lq••-•••do•_ld Rtpllcale_ld . .,... •1111<1 •Ilk a •Ilk• •l!lkl •Ill" a .. .,... •Ilk• . .,... •Ill< a •Ilk• 1111/1<1 

~'-250-1 <S 400 <2 <0.01 3.00 <2 Sl 0.10 <2 0.70 27 20 
f-250-3 <S 130 <2 <0.01 2.00 . <2 46 0.20 <2 0.30 13 10 
r-2so-s <S 120 <2 <0.01 3.00 <2 60 0.10 <2 0.40 15 12 

1T-2s0-7 <S 120 <2 0.01 <2 <2 51 0.10 <2 0 .. 4 14 12 
f-S00-1 <S 350 <2 0.01 3.00 <2 Sl 0.10 <2 0.60 25 18. 

IT-S00-3 <S 12 <2 <0;01 <2 <2 28 0.10 <2 0.20 3 7 
[-S00-3 Lnb Dup. <S 17 <2 <0.01 <2 <2 24 0.10 <2 0.20 s 7 
T-500-S <S 130 <2 0.01 2.00 <2 58 0.10 <2 0.30 IS 12 
tJ'-500·1 <S 21 <2 <0.01 <2 <2 25 0.10 <2 0. 10 4 s 
iT-IOoo-t <S II <2 <0.01 <2 <2 26 0.10 <2 . 0.10 3 s 
T-1000-1 Lnb Dup. <S 27 <2 <0.01 <2 <2 28 0.10 <2 0.20 6 7 
T-1000-3 . <S 28 <2 <0.01 2.00 <2 36 0.10 <2 0.20 7 8 
T-1000-S <S 26 <2 <0.01 <2 <2 30 0. 10 <2 0.10 s 7 
I-tooo-7 <S 58 <2 0.01 2.00 <2 47 0.10 <2 0.20 9 8 
T-3000-1 <S 52 <2 <0.01 <2 <2 32 0.10 <2 0.20 7 8 
T-3000-2 <S 12 <2 <0.01 <2 <2 22 0.10 <2 0. 10 4 7 
r-3000-3 <5 140 <2 <0.01 2.00 <2 60 0.20 <2 0.40 13 II 
1'-3000-4 <5 520 <2 <0.01 4.00 <2 61 0.10 <2 0.110 37 26 
f-3000-S <5 66 <2 <0.01 2.00 <2 65 0.20 <2 0.30 II 10 
T-3000-6 <S 120 <2 <0.01 2.00 <2 63 0.20 <2 0.40 IS 12 
T-3000-7 <S 50 <2 <0.01 <2 <2 35 0.10 <2 0.20 7 II 
1'-3000-11 <S 16 <2 <0.01 <2 <2 211 0.10 <2 0.10 4 7 
1'-6000-1 <S 110 . <2 <0.01 2.00 <2 41 0.10 <2 0.30 10 II 
T-6000-3 <S 14 <') <0.01 <2 <2 28 0.10 <2 0.10 3 s 
f-6000-4 <S 170 <2 <0.01 3.00 <2 71 0.20 <2 o.so 16 13 

[-6000-S <S 120 <2 <0.01 3.00 <2 75 0.20 <2 0.40 15 13 
'1'-6000-7 <5 16 <2 <0.01 <2 <2 23 0.10 <2 0.10 4 6 
'1'-6000-7 Field Dup. <S 17 <2 <0.01 <2 <2 22 0.10 <2 0.40 6 6 
1'-6000-8 ·<s 35 <2 <0.01 2.00 <2 37 0.10 <2 0.20 8 9 
T-9000-2 <S 26 <2 <0.01 <2 <2 31 0.10 <2 0.10 4 6 
1'-9000-2 Lob Dup. <S 43 <2 <0.01 <2 <2 34 0.10 <2 0.20 5 7 
T-9000-3 <5 33 <2 <0.01 2.00 <2 . 52 0.20 <2 0.20 6 6 
T-9000-S <S 220 <2 <0.01 3.00 <2 79 0.30 <2 0.60 18 16 
f-9000-7 <S 47 <2 <0.01 2.00 <2 39 0.10 <2 0.30 9 9 
1'-9000-7 Field Dup. <S 36 <2 <0.01 2.00 <2 39 0.10 <2 0.20 9 9 
f-12000-3 <5 230 <2 <0,01 2.00 <2 58 0.10 <2 ' 0.40 16 13 
1'-12000-3 Lnb Dup. <S 170 <2 <0.01 2.00 <2 54 0.10 <2 0.40 13 12 
T·l2tl00-4 <S 2110 <2 <0.01 4.1XI <2 110 0.30 <2 0.110 19 17 
'1'·12000-S <S 36 <2 <0.01 <2 <2 28 0.10 <2 0.20 3 6 
T-12000-6 <S ISO <2 <0.01 3.00 <2 71 0.20 <2 o.so IS 13 
T-12000-6 Field Dup. <S ISO <2 <0.01 3.00 <2 68 0.20 . <2 . 0.40 14 12 
J'-12000-7 <S 52 <2 <0.01 2.00 <2 35 0.10 <2 0.20 II 7 
'1'·12000-8 <S 16 <2 <O.oi <2 <2 29 0.10 <2 0.20 4 7 
11'~12000-8 Lob Dup, <S 25 <2 <0.01 <2 <2 32 0.10 <2 0.20 4 7 
1'-20000-3 <S . 250 <2 <0.01 3.00 <2 71 0.20 <2 . o.so IS IS 
1'·20000-7 <S 12 <2 <0.01 <2 <2 21 0.10 <2 0.10 •I 6 I 

r.:•tHHHJ, '/ llh•hl_l_llllt .. ~ ;'U • ~! •IIIII . :~ •1. '- - ?:2......... IIIII •'}. (l,ol(l ,, ., 
I .. . . .. . -·---·· --· ---~-- - ... ·-
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TABLE 2n: l'etroh~u•n Hydrocarbons nt 11u!bnud Drill Site- June 1998 

u ....... I"DIURMie t;IMfiiMaUal J<.f••es .......... ........... '-11"'-JI I t:.ll \'-11"\,.JI) Tl'll 

Ualq .. _llllloa_ld Rtpll .. le_ld •&lkl lila/Ill ma/11& •&lka •elk a •Ilk& •&Ike •&lka •&lkl 
•.I!)U• <U,U.I!) <U.U.I!) <u.~~) <U.U) <.1!,) <; ;~ ),U <i:>.U <JU,U <J.I!.) 

l-250-3 <0.02) <0.025 <0.025 <0.05 <2.5 <15.0 <15.0 <30.0 <32.5 
i 

l'-250-5 <0.025 <0.~ <0.()25 <0.05_ <2.~ <15.0 <15.0 <30.0 <32.5 
T-250-1 <0.025 <0.025 <0.02~ <o.o5 <2.5 <15.0 <15.0 <30.0 <32:5 

i 
T-500-1 / <0.025 <0.025 <0.025 <0.05 <2.5 <15.0 <15.0 <30.0 .<32.5 
1-500-3 <0.025 <0.025 <0.025 <0.05 <2.5 <15.0 <15.0 <30.0 <J:Z.5 
1'-500-3 l.nb l>up. <0.025 <0.025 <0.025 <O.OS <2.S <IS.O <IS.O <~0.0 _92.~ 
!-SUU-S <0.025 <0.02S <0.025 <O.OS <2.5 <15.0 <IS.O <30.0 <J:Z.~ 

T-500-7 <0.025 <0.02S <0.025 <O.OS <2.S <!S.O <15.0 <30.0 <32.5 
T-1000-1 <0.025 <0.02S <0.025 <O.OS <2.S <15.0 <IS.O <30.0 <32.S 
!-1000-1 Lob Dup. <0.025 <0.02S <0.()2S <().05 <2.~ <15.0 <IS.O <30.0 <32.5 
T-1000-3 <0.025 <0.025 <0.025 <0.05 <2.5 <15.0 <15.0 <30.0 <JZ.~ 

T-1000-S <0.02S <0.02S <0.02S <0.05 <2.S <15.0 <15.0 <30.0 <32.5 
T-looo-7 <0.025 <0.025 <0.025 <0.05 <2.5 <IS.O <15.0 <30.0 <32.5 
1-3000-1 <o.oz~ <O.o2S <0.025 <o.o5 <2.~ . <15.0 <15.0 <30.0 <32.5 
T-3000-2 <O.O~S <O.o2S <0.02S <0.05 <2.~ <1~.0 ~.0 _9[),0 <32.5 
"!·3_()0(1-3 <o.uz5 <0.02~ <0.()25 <().05 <2.5 <15.0 <15.0 <30.0 ·<32.5 
rr-3000-4 <0.02S <0.025 <0.025 <0.05 <2.5 <15.0 <15.0 <30.0 <32.5 
1-3000-5 <0.025 <0.025 <0.025 <0.05 <2.5 <15.0 <15.0 <30.0 <32.5 

lrr-3ooo-6 <0.025 <0.025 <0.02S <0.05 <2. <IS.o <15.0 <30.0 <32.5 
:rr-3ooo-7 <0.02S <0.02S <0.02S <O.OS <2. <15.0 <15.0 <30.0 92.~ 
rr-~oo_~>:s <0.02S <0.025 <0.025 <o.o5 <2. <15.0 <15.0 <30.0 <32.5 
1-6000-1 <0.02S <0.025 <0.02S <O.OS <2.) <15.0 <15.0 <30.0 <32.5 
1-6000-3 <0.0~ <0.02S <0.02S <0.05 <2.S <15.0 <15.0 <30.0 <32.5 
1'-6000-'1 <0.025 <0.02S <0.02S <O.OS <2.5 <IS.O <15:0 <30.0 <32.5 
T~6ooo_-5 ~.0~ <0.02_5 <O.IgS <().05 <2.5_ ~15.0 <15.0 <30.0 <32.5 
T-<J000-7 <0.02S <0.02S <0.025 <0.05 <2.5 <lS.O <15.0 <30.0 <32.S 
T-6000-7 Fteld D_!lp. <0.0~ <0.02_5_ <O.Q2S <().OS _<2.5_ <I~() <15.0 <30.0 <32.5 
T-6000-11 <0.025 <0.02S <0.025 <O.OS <2.S <h.U <15.0 <30.0 <32.5 
T-9000-2 <0.02S <0.025 <0.025 <0.05 <2.5 <15.0 <15.0 <30.0 <32.5 
~r-9ooo-2 Lnb l>up. <0.025 <0.025 <0.025 <0.05 <2.5 <15.0 <IS.O <30.0 <32.5 
rr-9ooo-3 <0.025 <0.025 <0.02S <O.OS <2.5 <15.0 <15.0 <30.0 <32.5 
jf-9000-S <0.025 <0.02S <0.02S <0.05 <2.5 <15.0 <15.0 <30.0 <32.5 
1-9000-7 <0.025 <0.02S <0.02S <0.05 <2.5 <15.0 <15.0 <30.0 <32.S 
1-9000-7 l;teld Dup. <0.0~5 <0.02S <0.02S <0.05 <2.5 <15.0 <IS.O <30.0 <32.S 
1'-12000-J <0.02S <0.025 <0.0:.!5 <O.OS <2.5 <15.0 <IS.O <30.0 <32.5 
1-12000-3 Lob Dup. <0.025 <0.025 <0.025 <0.05 <2.5 <IS.O <15.0 <30.0 <32.5 
1'-12000-4 <0.025 <0.02S <0.025 <0.05 <2.5 <IS.o <IS.o <JO.O <32.5 
rr-t2ooo-5 <0.025 <0.025 <0.02S <O.OS <l.S <15.0 <lS.O <30.0 <32.S 
T-12000-6 <0.025 <0.02S <0.02S <0.05 <2.5 <15.0 <15.0 <30.0 <32.5 
:r-12000-6 F11~ld Dup. <0.025 <0.025 <0.025 <O.OS <2.5 <IS.O <IS.O <30.0 <32.S 
T-gO()IJ-7 <0.025 <0.02S <0.02S <0.05 <2.5 . <15.0 <15.0 <JO.o <32.5 
il'-12000-8 <0.02S <0.025 <0.02S <O.OS <2.S <IS.O <15.0 <30.0 <32.5 
1-12()()_0-8 Lab Dup. <0.025 <0.02~ <0.0~ <[).0? <2.5 <15.0 <15.0 <30.0 <:J2.5 
1·2UUUU-3 <0.02S <0.025 <0.02S <O.OS <2.5 <IS.o <15.0 <30.0 <32.5 
1-20000-7 <0.025 <0.025 <0.02S <O.OS <2.5 <IS.O <15.0 <30.0 <32.5 
II·.I!UUUU·/ I'ICIU UUp. <U.U.I!) <:U.U.I!) <U.U.I!) <U.U) <.t.) <J).U <J).U <JU.U <J.l.) 
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TAIJLE J11: 1'u1ycyd1c Aromatic llydrocllrbonsnt 1'hebaud llrlll Site· June 1998 

Naplolhlnoe Z·Mrlhyloiapblhalrnr I·MrthJ!aaplholrae Acenapklllylene AcHaplolheae JolUot'CRR l'loeaanllorene Aatloracrao 
Unlqu_slalloaJd RtplkaleJd .. .,... .. .,... ...,... .. .,.. . ...,.. . .. .,... ...,. . .. .,... 

·l5U·l <U,U:> <U.U.) <U.U.) <U.U.) <U.U.) <~.U.)_ <U.U:> <u.u:> 
1·250·} <O.U5 <0.05 <0.0~ <U.O~ <0.0~ <0.05 <0.05 <0.05 
1·250-5 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.0~ 

:r-250-7 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
:r-soo-1 <0.()5 <0.05 <0.05 <().OS ~0.0~ ~~. <0.05 <0.0~ 

rr-500·3 <O.US <0.05 <0.05 <U.OS <O.u~ <u.u~ <0.05 <0.05 
1-500-3 LabDup. · <O.()S <0.05 <o.os · <0.05 <0.05 " <0.0~ <0.05 <U.U~ 

1·500·5 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.0~ 

rr-soo-7 <0.05 <0.05 . <0.05 <0.05 <0.05 <!Jm. <0.05 <0.05 
rr-1000-1 <0.05 <0.05 <0.05 <().05 <0.0~ <0.05 <o.o5 <o.OS 
rr-tooo-1 Lab Dup. <o.os <0.0~ <U,O~ <o.05 <O.OS <0.05 <0.05 <0.05 
1'-1000-3 <0.05 <0.05 <().OS <0.05 <0.05 <0.05 <0.05 <o.o5 
T·IOOO·S <o.us <U.05 <U.U5 <0.05 <0.05 <O.OS <0.05 <0.05 
1-1000·7 <o.os_ <0~0~ <0.05 <0.05 <0.05 <0.05 <U.US <U.05 
T·JOOO·I <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
1"-3000·2 <0.05 <0.05 <0.05 <0.05 <0.05 <().Q5 ~0.1)! <0.05 

1 1'-3000.-3 <0.05 <0.0~ <().OS <o.05 <0.0~ <0.0~ <0.05 <0.05 
'1-3000-4 <u.u5 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
1-3000·5 <0.05 <0.05 <0.05 <0.05 <0,05 <0.05 <0.05 ~o.o~_ 

rr-~ooo-6 <0.15 <0.05 <0.05 <0.05 <0.05 <o.o5 0.07 <0.05 
1-3000•7 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
1-3000·8 <0.05 <0.05 <0.05 <0.05 <0.05 <o.O:> <0.05 <0.05 

rr·bOUU·I <0.20 <0.10 <0.06 <0.05 <0.05 <0.05 0.08 <0.05 
1'-§000·3 <0.05 <0.05 <0.0~ <U.05 <0.0!> <0.05 <0.05 <0.05 
1'-6000-4 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.0~ 
1-6000·5 <0.05 <0~5 <0.05 <0.05 <0.05 <0.05 <o.o5 <0.05 
1'..()()UIJ-7 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
T-6000·7 Freid Dup. <0.05 <0,05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.0!) 
l'-6000·11 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.0~ <0.01_ 
1-2(100~ <0.05 <0.0~. <0.05 <0.05 <0.05 <u.o5 <O.U,5 <O.OS 
1'-9000·2 Lab Dup. <0.05 <0.05 <0.05 <0.05 <0.05 <0,05 <0.05 <0.05 
1'-9()()()..3 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <o.o5 <0.05 
1'-9000-5 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0,05 
1'·9000·7 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.0~ <0.05 
"I·YU00·7 l·u:tll Dup. <0.0:1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.0~ 

1'·12000·3 <0.0~ <0.05 <0.05 <0.05 <0.0~ <0.05 <O.u5 <O.u~ 

1'·12000·3 Lab Dup. <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
1'·12000-4 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
1'-12000.-5 <0.05 <0.05 <0.05 <0.05 <0.05 <U.05 <o.o~ <0.0~ 

T•IZ000-6 <0.05 <0.05 <0.05 <0.05 <0.05 <O.OS <0.05 <0.05 
1'·12000-6 Freid Dup. <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
1'-12000·7 <0.05 <0.05 <0.05 <0.05 <0.0~ <0.05 <0.05 <0.05 
T·1ZOOO·II <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
1'·12000·8 LllbDI.Jp. <0.05 <0.05 <0.0) . <0.0~ <o.o~ <0.0~ <O.o~ <0.0~ 

T•ZOOOO·J <0.05 <0.0:> <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
T-20000·7 <0.05 <0.0.) <0.05 <0~05 <0.05 <0~5 <0.0~ <0.05 
l•.l_IIWU_-1 'ICIU UIIJ!, <u.u:> <0.0) <V.V) <v.us <O.US <U.US <U.U5 <U.U.) 
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TABLE Ja: Polyc)•clic Aromatic llydrocnrbons 111 'J'hcbnud Drill Sites ·June 1998 (Continued) 

~, ........ h ... l'yrtMl' llcMl(I)»Kihr•ct•o (."'oi')'IOHO UoM&o(b)R••raalh••• U•••o(k)RMuraRikHo lloa•o(•IPJroRO .. ..,. .... 
Uolq•e_slallo•_ld Hopllulo_ld •Ilk& llc/kl •&lka •elk a •&II< a •elk a •rlka •&II< a 
ll·.t:lU·l <U.U:l <U.U:l <U.!D <U.U!i <U.U!i <0.0) <U,U!i <0.0) 
rr-250·3 <0.0) <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
1'·250-!i <O.US <O.OS <O.OS <0.05 <0.0;:, <0.05 <O.OS <0.05 
T·2S0·7 <0.05 <0.05 <0.05 <0.0;:, <0.05 <0.05 <U.O!i <0.05 
1·500.1 <0.05 <0.05 <O.O!i <O.U!i <0.05 <U.O!i <O.U!i ~.OS 
T·S00-3 <O.OS <0.05 <0.05 <0,05 <0.05 <0.05 <0.05 <O.OS 
T·!iU0-3 Labl)up. <U.O!i <0.05 <O.O!i <O.OS <O.OS <0.05 <0.05 <0.05 ' 
T·SOO·S <O.OS <O.OS <0.0) <O.u;, <U.O!i <U.US <U.U!i <U.U!i 
f·SOO·I_ . <O.OS <0.05 <O.OS <0.05 <0.05 <O.Os <0.05 <0.0) 
T·1{!UU~1 -~.u~ <O.OS <O.OS <0.05 <O.OS <0.05 <0.05 <O.OS 
T-1000·1 Lab Dup. <0.05 <0.05 <O.O!i <U.U!i <O.U!i <U.U!i <u.us <U.U!i 
T-!_()()():3 <0.05 <(),OS <0.05 <O.US <O.OS <0_.05 ~os. <0.0! 
T·IOOO-S <O.OS <O.OS <O.Os <O.US <u.us <U.US <u.us <o.u: 
-,~. 1_()_00-7 <0.05 <(),US <0.05 <O.O!i <0.05 <0.05 <0.05 <0.0! 
1·3000·1 <0.05 <0.05 <0.05 <U.U!i <0.05 <O.OS <0.05 <0.0! 
il'-3000·2 <0.05 <0.05 <0.05 ~().OS <0.05 <().()5 <().05 <().05 
T-3000·3 <0.05 <0.05 <O.OS <O.OS <0.05 <U.U5 <U.U!i <U.OS 
~r-3_~ <().OS <U.US <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
T-3000·5 <O.OS <O.US <0.05 <0.05 <O.U!i <U.U!i <O.U!i <0.05 
1~0~ <0.05 <O.US <0.05 <0.05 <0.05 <().05 <0.05 <0.05 
1-3000-7 <0.05 <O.OS <0.05 <U.U!i <0.05 <0.05 <u.us <U.US 
T·JOOO·K <U.OS <0.05 <0.05 <U.O!i <U.U!i <U.OS <U.O!i <0.05 
r~OO-! <0.05 <0.05 <0.05 <0.~ <0.05 <0.05 <0.05 <0.05 
IT-6000·3 <0.05 <O.OS <0.05 <0.05 <O.OS <O.OS <0.05 <0.05 
1-6000-4 <0.05 <0.05 <0.0!1 <0.05 <0.05 <U.OS <0.05 <0.05 
rr-6ooo~ <O.US <0.05 <O.OS <0.05 <0.05 <0.05 <0.05 <0.05 
:r-6ooo-7 <O.O!i <U.05 <0.05 <O.O!i <U.O!i <U.O!i <U.U!i <0.05 
1'-6000-7_ _fteldDup. <_0.05 <O.OS <0.05 <0.05 <0.05 <O.OS <0.05 <O.OS 
l·bUUU•IS <U.O!i <O.OS <o.o5 <U.U!i <O.O!i <O.US <0.05 <U.OS 
1·9000-2 <0.05 <0.05 <0.05 <0.~ <0.05 <0.()5 <0.05 <0.0:> 
1·9000·2 Lnb Dup. <O.OS <O.OS <O.OS <O.OS <O.OS <U.OS <0.05 <0.05 
1·!1()00·3_ <0.05 <0.05 <O.OS <0.05 <0.05 <0.05 . <0.05 <O.OS 
T-9000-!i <O.Os <U.OS <0.05 <0.01_ <().OS <0.05 <0.05 <O.OS 
jl"-9000· 7 <0.05 <0.05 <0,05 <O.O!i <O.OS • <O.OS <O.OS <O.OS 
1·9000·7 J11cld uup. <O.OS <0.05 <0.0;\ <O.OS <0.05 <O.OS <0.05 <0.05 
1'·12000-3 <0.05 <O.OS <0.05 <O.OS <0.05 <O.OS <U.OS <o.OS 
1·12000-3 Lab uup. <O.OS <U.OS <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
1-12000-4 <O.OS <O.OS <O.OS <O.Os <O.OS <O.O!i <O.OS <0.05 
1-12.000...:.5_ <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
1·12000-6 <0.05 <O.OS <0.05 <O.O!i <O.O!i <0_.05 <O.OS <0.05 
1'·12000-6 F1eld Dup . . <0.05 <O.OS <O.OS <0.05 <O.OS <0.05 <0.05 <o.u5 
T-12000·7- <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <O.OS 
1·12UUU·8 <O.OS <O.O!i <0.0;:, <0.05 <O.O!i <0.05 ~~- ~.05 
1·12000·8 LabDup. <O.OS <0.05 <0.05 <O.OS <0.05 <O.OS <O.O!i <O.O!i 
(r~()()()():! <0.05 <0.0:> .<0.05 <O.OS <0.05 <0.05 <0.05 <0.05 
1·20000-7 <0.05 <O.OS <0.05 <u.os <O.O!i <0.05 <U.US <O.OS 

:t•.lUUUU•/ I'ICIU U\Jp. <u.u;, <u.u::~ <u.u;, <O.U:l <O.U) <O.U) <o.os <O.U!l 
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1'AULE Ja: l'ulycyclic Arom11Uc llydrocnrbons at Thcb11ud Drill Site- June 1998 (Conllnued) 

latltae{l,l,3-ctl)pJntlt l);bet>z(a,~)oMIIaractn lltnze{ahl)pefJitao 
U•lqae_statloa_ld Rtplltolt_ld •Ilk a •elk a •WI< a 
'1-.t:>U·I <U.U:> <U.U:> <U.U:> 
1'-~0-~ <0.05 <0.05 <0.05 
1-250-5 <o.o5 <O.o~ <0.05 
"1-2!i0-7 <0.05 <0.05 <0.05 
r-500-1 <0.05 <0.05 <0.0~ 

T-~00-3_ <0.05 <0_.05 <0.0~ 

~r-lou-3 Lnb Dup. <u.05 <u.u5 <0.05 
T-~()(1-~ <0.05 <0.()5 <0.05 
l-500-7 <0.05 <0.05 <0.05 
T·!_OUO·I <0.05 <0.0~ ~0.0~ 
T-1000·1 Lab IJUp. <u.u5 <U.05 <u.u5 
:r-looo-3 <0.05 <0.05 <0.0~ 

T-1000:~ <0.05 <0.()5 <0.0~ 

~1"-1000·7 <U.Ul <U.Ul <u.u5 
T-3000·1 <0.05 <0.05 c:().O~ 

jl"-3000-2 <o.u5 <O.U5 <0.05 
11'-3000·3 <0.05 <0.05 <0.05 
rr-3000-4 <0.05 <0.0~ <O.o5 
1-3000·5 <O.Ol <O.us <0.05 
rr-3ooo-6 <0.0~ <0.05 <0.05 
1·3000·7 <O.u5 <O.OS <O.OS 

rr-3000-11 <0.05 <O.U5 <u.us 
f-6000-1 <0.05 <0.05 <0.~5 

f-6()()()-_l_ <0.05 <O.OS . <O.us 
T-6000-4 <0.05 <O.OS <0.05 
T-6000·5 <O.OS <O.U5 <O.us 
T-6000·7 <0.05 <0.05 ~0.01_ 

1"-6000-7 l·tcld IJup. <u.us <O.US <u.us 
T-6000·8 <O.OS · <O.(IS <0.05 
T-9000·2 <O.OS <U.05 <O.OS 
r-9000-2 Lnb IJup. <O.OS <U.OS <O.US 

:T-9000·3 <O.OS <O.OS <0.05 
1-9_()00·5 <0.~ <0.05 <0.0~ 
1-9000-7 <O.OS <0.05 <O.OS 
r-!XI00-7 l·tcld Dup. <O.O!i <0;05 <0.05 

il"-12000-3 <O.OS <O.OS <O.OS 
"1-12000·3 Lab Dup. <0.05 <0.05 <0.05 
rr-12000-4 <0.05 <O.O!i <O.O!i 
"1-12000·5 <0.05 <O.OS <P.OS 
1-12000·6 <O.O!i <U.OS <U.U!i 
1-12000-6 l·u:ld Dup. <O.OS <O.OS <O.OS 
"1-12000·7 <0.05 ~O.O!i <O.O!i 
T-12000·8 <O.OS <u.us <O.OS 
1-12000·8 -~ UUJ). ~o.o_5 .. <0.05 <0.05 
l-2uooo-3 <0.05 <O.OS <0.05 
rr-20000-1 <O.OS ~O.OJ <O.O!i 

•.tUVVU•/ •tCIU UUp. <U.U:> ~U.U:l <u.us 



TABLE 4a: Sediment Quality at Thebaud DrU1 Site- June 1!198 

'nklut....statloii .. Jd ~late_ lei 

-3 
•:-\tJI.J-3 LabDIIJ). · 
-5oo-5 

[!-5oo-~ 
ff-1000-1 
ff-1000-1 LabDup. 
rr-1000-
rr-1000-
rr-::r~ 
ff-3000-
ff-3000-2 

• J()( 

tr-6000-1 
l'r-6000-3 
I'J'-6000-4 
tr-6000-5 
tr-6000-7 
tr-6000-7 Field.Dup. 
11'~6000-8 
tr-9000-2 
l'r-9000-2 Lab DIIJ). 
tr-9000-3 
IT-9000-5 
l'r-9000-7 
IT-9000-7 Field Dup. 
:tr-12000-3 
ltr -12000-3 LabDup. 
ltr-12000-4 
1'1:-12000-5 
ltr.-12000-6 
tr-12000-6 Field Dup. 
tr-12000-7 
l'r-12000-8 
tr-12000-8 LabDup. 
tr-20000-3 
ff20000-7 
1'1'-20000-7 Field DIIJ!. 

TotAilliiir&.CarliciDTTota!OrJ,Carboo J GravtL'Ao I Saaci...'II.TSI!i_'Ao I Clay_'Ao 

"' 
SPM 

<U. IU <U. <U. I U.UUU52.73 
<OCHJ <0. 1- I 0.0002 
<0.10 <v. IT I 0.0022 · 
0.3 ~ <v. 0.9 I lost 
<lr.ID <U. <U.•· I 0.0001667 
o:H <v. <v. 0.8 I 0.0010105 

1. 1( .40 <v. 99.1 <U. \)~ 

~._II)_ <0. ~-~ _jl. ().0003 
<0.10 1.20 0. 9u. <0.1 _().l___l_O.OOOI 
<OJO 0.20 0.2 99 <0.1 _0.8 _I_ 0.0005_ 
<0.10 0.20 0.2 99 <0.1 0.8 
<0.10 <U.l <0.1 1 _I o.ooot 
<0. 10 .. 3 <0.1 0.7 I 0.0004 
lr.tO <0.1 9- <0.1 I- I 0.0003 

O.[O <0.1 99.1 <0.1 1.2 _ I 0.()()()4 
0.10 0.20 0.1 . 99 <0.1 1.3 I 0.0009 
<0.10 1.30 <0.1 98.8 1.1 1.1 I · 0.0004 
<0.10 ).40 <0. 98 .. '.1 I I 0.0007 
-(}.1 . 40 <v. '.1 1.8 I lost 
<0.10 .40 <U. '.I 0 .. 9 I 0.0012 
<U. ;;tO <v. 1.1 O.T I 0.0003 
0. 1' .10 0. <0 .. 1 o~v 1 -o.zs~ 
0.10 0.20 <0.1 99.1 <0.1 0.9 I 0.0006 

<0.10 0.30 <0.1 99 0.1 0.9 I 0.0005 
0.40" 0.40 <0.1 98.6 0.3 1.2 I 0.0004 
0.30 0.50 <0.1 98.2 0.2 1.6 
0.10 . 0.20 0.2 99.1 <0.1 0.1 I 0.0019 
0.10 0.10 0.2 99.2 <0.1 0.7 
0.20 0.20 <0.1 99.1 <0.1 1 I 0.0024 
0.10 0.20 <0.1 99.4 <0.1 0.7. I 0.0023 
0.10 0.20 0.1 99.3 0.1 0.6 
0.10 0.30 <0.1 98.9 <0.1 1.1 I 0.0004 
0.30 0.50 <0.1 98.5 0.1 1.5 I 0.0003 
0.10 0.20 <0.1 99.3 <0.1 0.7 I 0.0004 
0.20 0.20 <0.1 99.3 <0.1 0.7 
0.10 0.40 <0.1 98.9 0.1 1 I 0.0001 
0.1 0.40 <0.1 98.9 0.1 
1.00 0.70 <0.1 97.1 1.1 1.8 
0.20 0.30 <0.1 99 0.1 0.9 I 0.0009 
0.30 0.40 <0.1 98.3 0.1 1.6 I 0.0023 
0.20 0.40 <0.1 98.6 <0.1 l.S 
0.30 0.20 <0.1 99.1 <0.1 1.1 I 0.0029 
0.10 0 .20 0.1 98.8 <0.1 1.1 I 0.0002 
0.10 0;20 <0.1 99.1 <0.1 1.2 I 0.0032 
0.40 0.60 <0.1 98.4 0.2 1.4 I 0.0004 
0.10 0.20 3.4 95.7 <0.1 0.9 I 0.0024 
0.30 0.30 0.8 97.9 0.2 

llaCOiiteat 

<U .. 
<0. 
I. 
<0. 
<0. 
<0. 

-~ 

<0.3 
<0.3 

-;0 .. 3 
<0.3 
<0.3 
·o.~ 
<0.3 
<0.3 
<0.3 

_<0 . 
<0. 
<0. 

- 0.8l 

0.81 
<0.3 
<0.3 
0.59 
<0.3 

<0.3 
<0.3 

<0.3 
0.36 
0.85 

<0.3 

<0.3 
<0.3 
0.61 

0.61 
<0.3 
2.40 
<0.3 
0.50 
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TAULI~ !iu: Tusidly 111 Thchuud l>rill SUe- June 1998 

Amt•~ltNMI Sui'Ylnl •=•hl .. ld •·•rllllutkla 1\Jit .... GI 

IIHicJII~-···•1 .... ·"' ll~ttdtalf, ,lcl Mutlollly% CuHtrul r.·lurl•lity "• % t'crllll••ll•• t:C~D 

1-2J0·1 14 I 49.::1 >100"/o 
1'-250-3 9 I 25 >100".4 
T-250-5 4 I 46.3 >100".4 I 

1'-250-7 2 I 57.3 >100% 
T-500-1 
1'-500-3 
r-S00-3 Lnb Dup. 
T·5U0-5 
r-500-7 

1'·1000·1 
1'-1000-1 Lob Dup. 

,l!'-1000-3 
·T-1000·5 

I 1'-1000-7 
~'-3000-1 6 2 91.5 >100".4 
rr-1000-2 
[-3000-3 0 I 46 >100".4 
T-3000-4 
r-3000-5 4 2 90.3 >100"1. 
1'-3000-6 
1'-3000-7 I 2 92 .5 >100"/o 

IT-3000-8 
1'-6000-1 
1'-6000-3 
T-6000-4 
f-6000-5 
f-6000-7 
1'-6000-7 Field J)up. 
r-6000-8 
1'-9000-2 
T-9000-2 l.ub Dill'· 
T-\1000-3 
1'-9000-5 
T-9000-7 
T-9000-7 Field Dup. 
T-12000-3 
1'-12000-3 1-ub Dup. 
1'-12000-4 
T-12000-S 
r-12000-6 
T-12000-6 Field Dup. 
1'-12000-7 
'1'·12000-8 
T-12000-8 LubDUJI. 
1'-20000-3 4 I 0 >100".4 
T-20000·7 4 2 84.5 ' >100% 
'1'·21)()()(). 7 Fil•hll>up. ___ , .......... _ ............ - .... ·~··· .. ··-·--··--"---.t-.-..... 



Laboratory Analytical Results 
for Sediment from Thebaud Field, June 1999 

• Table 1: Trace Elements 
• Table 2: Petroleum Hydrocarbons 
• Table 3: Polycyclic Aromatic Hydrocarbons 
• Table 4: Sediment Quality 
• Table 5: Toxicity 



TAULii: fb: Truce Eh:nlents nt Thrbnud Drill Site· June 1999 

-- - -

t\lnn•itutttl AuliniiHif ,\rn .. ic UAriau" lleryllium IJnnua Cauln1itt1n Chrumhu" Cuboll c ...... f'r lnttl Lrud 
UnlctUf'_llatiun_l&l ltrt•llutr_ld . Hlr/kJ: mclkl: IRr/kl( mc/kc ltlr/kll Mts:/kl: ftlc/kll llll:lkJ: Mts:/1<1: •s:lk.: •s:lk• IKs:/1<1: 

! 1'-250-1 11000 <2 <2 260 <5 <5 <0.3 17 2 3 12000 7.1 
:~1'-250-1 Lab Dup. 11000 <2 2 240 <5 <5 <0.3 14 2 2 7800 5.8 
tr-250-3 13000 <2 2 610 . <S <5 <0.3 8 I <2 3900 5.6 
T-250-S 14000 <2 2 300 <5 <5 <0.3 12 2 <2 7200 6.6 
T-250-7 10000 <2 <2 760 <S <5 <0.3 6 I <2 2800 4.4 

I J'-500•1 9900 <2 2 190 <S <5 <0.3 10 I . <2 4500 5.1 
il'-500-1 . Field Dup. 11000 <2 2 220 <5 <5 <0.3 7 I <2 3500 4.6 
T-500-3 5100 <2 <2 650 <5 <S <0.3 3 <I <2 2300 2.7 
1'-500-5 15000 <2 3 260 <5 <5 <0.3 14 2 2 9500 7.2 
T-S00-7 6600 <2 2 120 <5 <5 <0.3 4 <I <2 2200 2.9 
T-1000-1 7300 . <2 <2 180 <5 <5 <0.3 4 <I <2 2000 3.1 
1'-1000-3 7200 <2 2 ISO <5 <5 <0.3 4 <I <2 2200 3.1 
1'-1000-5 4900 <2 <2 80 <5 <5 <0.3 2 <I <2 1500 2.2 

IT-1000-7 9300 <2 2 180 <5 <5 <0.3 6 I <2 3700 4.3 
T-1000-7 Field Dup. 7900 <2 2 170 <5 <5 . <0.3 4 <I <2 2300 3.3 
T-3000-1 7500 <2 2 140 <5 <5 < 0.3 9 I <2 4200 4.3 
rr-3ooo-2 5600 <2 <2 110 <5 <5 <0.3 4 <I <2 . 2400 2.5 
~'-3000-3 141)00 . <2 2 240 <5 <5 <0.3 9 I <2 4600 5.7 
1'-3000-4 16000 <2 3 21!0 <5 <5 <0.3 13 2 <2 6800 7 
1'-3000-5 15000 <2 3 270 <5 <5 <0.3 10 I <2 5200 6.2 
r~3ooo-6 · 15000 <2 3 240 <5 <5 <0.3 II 2 2 7600 6.4 
T-3000-6 Lilb Dup. 15000 <2 3 240 <5 <S <0.3 II . I <2 6100 6.3 
1'-3000-6 Field Dup. 14000 <2 3 230 <5 <S <0.3 10 I <2 5400 5.1 
T-3000-7 8800 <2 2 180 <S <5 <0.3 s I <2 2900 3.6 
T-3000-8 6600 <2 2 140 <5 <5 <0.3 4 <I <2 2500 2.6 
1'-6000-1 4600 <2 <2 100 <5 <S <0.3 2 <I <2 1400 2.1 
T-6000-3 6200 <2 <2 120 <5 <5 <0.3 4 <I <2 1700 2.6 
1'-6000-4 16000 <2 3 250 <5 <5 <"0.3 II 2 <2 6200 6.1 
1'-6000-5 18000 <2 ·1 300 <5 <S . <0.3 12 I <2 5800 6.7 
T-6000-7 Ct400 <2 3 120 <5 <5 <0.3 s I <2 3500 2.8 
r-6ooo-8 9100 <2 2 170 <5 <S <0.3 4 I <2 2800 3.6 
1'-9000-2 9100 <2 <2 170 <5 <5 <0.3 4 I <2 2500 4.2 
T-9000-3 9800 <2 <2 180 <5 <S <0.3 s I <2 2400 3.11 
1'-9000-5 20000 <2 3 320 <5 <S <0.3 12 2 2 6700 7.8 I 

1'-9000-7 8100 <2 3 1<10 <5 <5 <0.3 5 I <2 . 3200 3.5 i 

T-9000-7 Lnb 1)111>. 7800 <2 3. ISO <S <5 <0.3 s I <2 3800 3.3 
1'-12000-3 13000 <2 2 210 <5 <5 <0.3 ro I <2 5100 5.7 I 

1'-12000-4 23000 <2 4 . 330 <S <5 <0.3 17 2 2 10000 9 I 

1'-12000-4 Field Dup. 22000 <2 . 4 330 <5 <5 <0.3 IS 2 2 8200 8.7 
T-12000-S 6100 <2 <2 110 <5 <5 <0.3 2 <I <2 800 2.8 
T-12000-6 15000 <2 ) 240 <5 <5 < 0.3 I! I <2 4200 6 
T-12000-7 s:wu <:2 •I •n <5 <5 <O.J K I <2 5900 2 
T-12000-11 oOUU <2 2 110 <S <5 <O.J •I I <2 2100 3 
T-20000-3 17000 <2 2 260 <5 <5 < 0.3 14 2 ' 2 7500 6.9 
1'·20000-7 4500 <2 2 HI! <5 <5 <OJ 3 <I <2 2400 1.9 

~~· .. 
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TARLE lb: Trnce Elements nl Thrbsmtl Drill Silr- June 1999 (Conlinuctl) 

Llthlun1 lll••c••n• Jllulybdrnuan lllerrury Nickol Sftenl11111 Sllvor SCrottdu• Tholllu• Tin Ura•I•Ht VaRadluan 7.1nc 
Unhlnt.slallu_ld lttplkacejcl •llfkll Mllfkl llll:fkll •llfkl ••clkc M&ikt: Mc/kl Mc/kl •t:lka •lfkl . •&II< a •&Ike "'""• 
T-250·1 <S 390 <2 <0.01 2 <2 <O.S 49 0.1 <2 o.s 21 21 
1'-250-1 L.ub Dur>. <S 230 <2 <0.01 2 <2 <0.5 411 0.1 <2 0.3 16 16 

I 

1'-250-3 <5 49 <2 <0.01 2 <2 <O.S 65 0.1 <2 0.2 9 9 
1'-250-5 <5 160 <2 <0.01 3 <2 <O.S 62 0.2 <2 0.4 17 15 
'1'-250-7 < s. 35 <2 <0.01 2 <2 <0.5 60 0.1 <2 0.2 7 8 
·-soo-t <5 120 <2 <0.01 2 <2 <0.5 45 0.1 . <2 0.3 12 II 

'1'-500-1 Fidtl Dul>· <S 58 <2 <0.01 2 <2 <0.5 50 0.1 <2 0.2 10 9 
T-500-3 <S 18 <2 <0.01 6 <2 <O.S 40 0.1 <2 0.2 4 6 
·-soo-s <S 250 <2 <0.01 3 <2 <O.S 63 0.2 <2 .o.s 22 18 
r-soo-1 <S 25 <2 <0.01 <2 <2 <O.S 29 0.1 <2 0.2 6 6 
r-1ooo-t <S 16 <2 <0.01 <2 <2 <O.S 32 0.1 <2 0.3 s 6 
1'-1000-3 <S 14 <2 <0.01 2 <2 <O.S 32 0.1 <2 0.2 s 7 
1'-1000-S. <S 10 <2 <0.01 <2 <2 <O.S 22 0.1 <2 0.4 4 s 
1'-1000-7 <S 70 <2 <0.01 2 <2 <O.S 43 0.1 <2 0.3 10 8 
~·-rooo-7 Field Dup. <S 21 <2 <0.01 <2 <2 <O.S 36· 0.2 <2 0.2 s 6 
1'-3000-1 <S 100 <2 <0.01 2 <2 <O.S 34 0.1 <2 0.2 II 10 
1'-3000-2 <S 13 <2 <0.01 <2 <2 <0.5 23 0.1 <2 0.1 6 7 
1'-3000-3 <S 88 <2 <0.01 2 <2 <O.S 62 0.2 <2 0.3 12 10 

1[1'-3000-4 <S ISO <2 <0.01 3 <2 <O.S 69 0.2 <2. 0.4 17 14 
~'-3000-S <S 68 <2 <0.01 2 <2 <O.S 68 0.2 <2 0.3 12 10 
~'-3000-6 <S 170 <2 <0.01 2 <2 <O.S 59 0.2 <2 0.4 17 15 
1'-3000-6 Lnb Dup. <S 120 <2 <0.01 2 <2 . <0.5 65 0.2 <2 0.4 15 13 
1'-3000-6 Field Dup. <S 88 <2 <0.01 2 <2 <0.5 54 0.2 <2 0.3 13 12 I 

1'1'-3000-7 <S 21 <2 <0.01 <2 <2 <O.S 38 0.1 <2 0.2 7 7 
T-3000-8 <S 15 <2 <0.01 <2 <2 <O.S 27 0.1 <2 0.1 6 6 
r-6ooo-1 <S IS <2 <0.01 <2 <2 <O.S 24 0.1 <2 0.1 4 4 
T-6000-3 <S 21 <2 <0.01 <2 <2 <0.5 28 0.1 <2 0.1 4 s 
T-6000-4 <S 160 <2 <0.01 3 <2 <O.S 68 0.2 <2 0.4 16 14 
1'-6000-5 . <5 95 <2 <0.01 3 <2 <0.5 79 0.2 <2 0.4 14 12 
T-6000-7 <S 20 <2 <0.01 2 <2 <O.S 30 0.1 <2 0.3 10 7 
1'-6000-8 <S 17 <2 <0.01 <2 <2 <O.S 43 0.1 <2 0.1 7 6 
T-9000-2 <S 54 <2 <0.01 <2 <2 <O.S 40 0.1 <2 0.1 7 7 
~'-9000-3 <S 22 <2 <0.01 <2 <2 <O.S 39 0.1 <2 0.2 6 7 
l'-9000-S <S ISO <2 <0.01 3 <2 <O.S 80 0.2 <2 0.4 17 14 I 

1'·9000-7 <S 44 <2 <0.01 • <2 <2 <O.S 35 0.1 . <2 0.2 8 7 
T-9000-7 Lnb Dup. <S 39 <2 <0.01 <2 <2 <0.5 36 0.1 <2 0.2 10 8 
T-12000-3 <S 140 <2 <0.01 2 <2 <0.5 58 0.1 <2 o.s 14 13 
1'·12000-4 s 310 <2 <0.01 4 <2 <O.S 88 0.3 <2 . 0.8 24 20 

I Field Dup. <S 190 <2 <0.01 4 <2 <O.S 84 0.3 <2 0.6 19 16 I T-12000-4 
T-12000-5 <S 17 <2 <0.01 <2 ·<2 <0.5 28 0.1 <2 0.2 3 s 

1 r-r2ooo-6 <S 8() <2 <0.01 2 <2 <0.5 60 0.2 <2 0.4 II II 
'T-12000-7 <5 •10 <2 <0.01 2 <2 <O.S 31 0.1 <2 0.3 16 8 
T-12000-8 <5 27 <2 .<0.01 <2 <2 <0.5 24 0.1 <2 0.1 6 s 
T-20000-3 <S 220 <2 <0.01 3 <2 <0.5 69 0.2 <2 0.6 20 16 
T-20000-7 <S 16 <2 < 0.01 <2 <2 <O.S 22 <0.1 <2 0.1 6 5 
~~ ·- .~":.-==:r . .a:z:::mr- m . 
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TARLE 2b: l'elrulrurn llyllrocrtrbuns nl Tltc!hnull Drill Sltr- .I nne 1999 

ue•z•ne IUIMOU J:;lh)'ID<nz••• A)'lenu .......... ........... Jt ... , ....... .11 ..... , ......... .,, 1r11 

I U•&q.•-••••IKJd ROjlllcnte_ld •&II< a •&II< a •&II< a •&II< a ........ •&II< a •Ilk a •&II< a •a/Ill 
•.l)U·I <O.U.l:> <U.U.l:> <O.U.l) <U.U:> <.l.) .li.l j .l4,/U .l4./ 
'-2:>0-1 Lnb l>np. <0.025 <0.025 <0.025 <0.05 <2.5 29.1 3.4 33.10 33.1 

T-250-3 <0.025 <0.025 <0.025 <0.05 <2.5 1510 · 35.9 1545.90 1550 
jl"-250·5 <0.025 <0.025 < 0.025 <0.0:> <2.5 22.8 6.29 29.09 29.1 
T·25u-7 <0.025 <0.025 <0.025 <0.05 <2.5 560 25.5 5115.50 5116 
11'-500-1 <0.025 <0.025 <0.025 <0.05 <2.5 2.18 3.15 5.33 5.32 
ri-50()-1 .l~d[.)_up. <_O.Ig5 <_0.0.2_5 <0.025 <0.05_ <2~- ll.2 6.41 19_._60 .19.~ 
rr-5oo-3 <O.o25 <0.025 <0.025 <0.05 <2.5 315 K.62 323.62 324 
rr-500-5 <0.025 <0.025 <0.025 <0.05 <2.5 5.69 3.52 9.21 9.21 
rr-500-7 <0.025 < 0.025 <0.025 <0.05 <2.5 6.7 3.32 10.02 10 
rr-10QO-I <0,025 <0.025 <0.025 <0.05 <2.5 1.51 1.116 . 3.37 . 3.37 
rr-louu-3 <0.025 <O.U:Z5 <0.025 <0.05 <2.!1 30.!1 4.6 3!1.50 35.5 
rr-looo-5 <0.025 <0.025 < 0.025 <0.05 <2.5 1.44 2.38 3.82 3.83 
rr-lou0-7 <0.025 <0.025 <0.025 <0.05 <2.5 1.54 2.06 3.60 3.6 
T-1000-7 Flc:ld Dup. <0.025 <0.025 < 0.025 <0.05 <2.5 1.71 2.8 4.51 4.51 
I-3000-1 <O.Q25 <0.025 <0.025 <Q.05 <2.~ 1.23 1.87 3.1_1)_ 3.1 
T•300U·2 <o.o25 <0.025 <o.02s <0.0!1 <:z.s l.SI 2.11 4.11 4.1.l 
I-300(}_·3 <O.IgS <_0.0~5 <0.025 <0.05_ <2.5 1.4 2.56 3.96 3.96 
r-3ouu-4 <o.u:zs <0.025 <0.02!1 <O.us <:Z.) 2.49 3.58 6.07 . 6.07 
T-3000-5 <0.025 <0.025 <0.025 <0.05 <2.5 2.63 4.11 7.43 7.43 
!:.3()()Q:6_ <0.025 <0.025 <0.~ <O.OS <2.5 1.47 2.61 4.0K 4.09 
T•JUUU-6 Lab Dup. <0.025 <0.025 <0.025 <0.05 <2.5 1.55 2.72 4.27 4.21 
"1'-3000-6 I•IC:Id Uup. <0.025 <0.025 <0.025 <0.05 <2.S 1.7 3.09 4.KO 4.K 
T-3000-7 < O.lg!l <0.0~ < O.Q25 <0.(15_ <2.5 1.25 2.42 3.67 3.67 
T-3000-8 <0.025 <0.025 <0.025 <0.05 <2.5 1.47 2.2 3.67 3.67 
T-6000-1 <0.025 <0.025 < 0.025 <0.05 <2.5 0.978 2.19 3.17 3.17 
T.-6000-3 <0,025 <0.025 ,< O.D25 <0.05 <2.5 1.04 2.3 3.34 _3.34 
T-6000-4 <0.025 <0.025 < 0.025 <0.05 <2.5 3.54 6.2 !1.74 !1.74 
T-6000-5 <0.025 <0.025 <0.025 <0.05 <2.5 3.58 6.12 9."ZO _9.7 
T-6000·7 <O.o.l5 <O.OZ!I < O.o2s <0.05 <2.5 2.13 3.57 !1.70 !1.7 
T-6000-11 < 0.025 < 0.025 <0.025 <0.05 <2.5 O.K64 1.811 2.74 2.15 
1'-9000-2 <0.025 <0.025 < 0.025 <0.05 <2.5 1.04 2.13 3.17 3.16 
-~3 <0.025 < 0.025 <0.025 <0.05 <2.5 2.14 _:J.Q -~·57 5.57 
T-9000-5 <0.025 <0.025 < 0.025 <0.05 <2.5 2.73 5.54 8.27 8.28 
·r-<JOoo-7 < 0.025 <0.025 <0.025 <0.05 <2.5 0.636 1.45 2.09 2.011 
T-9000-7 Lnb Dup. < 0.025 <0.025 <0.025 <0.0:> <2.5 0.876 1.59 2.47 2.46 
T-12000-3 <0.025 <0.025 <0.025 <0.0) <2.5 1.82 3.58 5.40 5.4 
T·I2UUU-4 <0.025 <0.02!1 <0.025 <0._05_ <2.5_ 4.()7 7.99 12.()6 _1_2.1 
T-12000-4 F1el!ll)up. <0.025 <0.025 <o.o:z5 <0.05 <2.5 3.114 7.45 11.30 11.3 
T-12000-5 <0.025 < 0.025 <0.025 <0.05 <2.5 1.47 3.4 4.87 4.87 
T-1200_0-6 <0.0):> <0.0~ < O.lg5 . <0.05 <2.5 1.95 4.16 6.11 6.11 
r-12ouu-1 <O.o25 < 0,025 <0.025 <0.05 <2.5 1.14 2..41 3.55 3.54 
T-12000-8 <0.025 <0.025 <0.025 <0.05 <2.5 2.63 2.12 4.75 4.74 
T:20000·3 < 0.0_2_5 <_0.02_5 <0,025 <0.05 <2.5_ _4.61 7.89 12.50 12.5 
I•.LUUUU•/ ~u.o:z5 <_0.02) < O.U2:> ~. U.U) <.t,)_ l.J/ .t.OI . 4.u4 4,0) 
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1'ABLE Jb: 11olycycllc Arunulllc Hydrocarbons nl 'hu~bnud Drill Slle ·June 1999 

Naphlbale~~e 2·1>1othylnaphthalono I·Molhyln.Jtlhalono Aconapblh)'lono AconaJ•hlltO.e ., .. -. l'btnontbrent Anlb,...,ono 
Unlqwe_stallonJd Rttlllule_ld llla/k& ... .,.., lllc/kl lltc/k& 11tc/kl •alka ... .,.. . "'&11<1 
, l·l!IO·I <0.0.) <0.0) <0.05 <O.O:l <0.0) <0.0) · <0.0) . <0.0) 
1·250.1 Lnb Oup. <O.O!i <0.05 <O.O!i · <0.05 <0.05 <0.05 <0.05 <O.O!i 
jl'-250·3 <0.05 <·o.os <0.05 <0.05 0.33 0.08 <O.O!i <0.05 
i1".250._!i_ <0_.~ <0.05 <_0.05 <O.O!i <O.O!i <O.O!i <0.0.) <O.O!i 
'T-250·7 <0.05 <0.05 <O.O!i <O.OS 0.15 <0.05 <O.OS <0.05 
·~00-1_ <0.05 <0.05 <0.05 <0.05 <O.O!i <O.O!i <O.O!i <O.O!i 
1·500·1 F1eld Oup. <0.05 <0.05 <0.05 <"0.05 <O.O!i <0.05 . <_O.O!i_ < 0.()~ 
ll'·!i00·3 <O.O!i <O.OS <,O_.O!i <o.os O.OlS <O.O!i <0.0.) <o.o5 
T·SOO·S <0.05 ·<0.05 <O.O!i <O.OS <0.05 <0.05 <0.05 <0.05 
T-500·7 <0.05 <0.05 <O.OS <O.OS <O.OS <0.0.) <0.0.) <0.05 
"1·1000·1 <o.o5 <0.05 <O.O!i ·<o.o5 <O.O:l <0.05 <0.05 <0.05 
1-1000·3 <0.05 <0.05 <0.05 <0.05 <0.05 <0.0.) <0.0.5 <0.0.5 
T•I000·5 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
1-1000·7 . <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
'1·1000·7 l'lcl!l Oup. <0.05 <0.05 <0.05 <o.o5 <0.05 <0.05 <0.05 . <0.05 
Jl'-3000-1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <Q.05_ < 0.()5 
jf-3000·2 <O.U5 <U.US <U.US <U.U5 <0.~ <U.05 <o.o5 <o.o5 
•rr-3000·3 <0.05 <O.OS <0.05 <0.05 <O.O!i <0.05 <0.05 <0.05 
iT-3000-4 <0.05 . <0.05 <0.05 <0.05 <0.05 <0.05 <U.05 <0.05 
ln·-3ooo-5 < 0.()5 <().OS . · <_0.05_ <().US <U.O!i <U.O!i <0.05 <0.05 
·T-JOuo-6 <0.05 <0.05 <o.os. <0.05 <0.05 <0.05 <0.05 <O.OS 
rr-3ooo-6 LnbDup. <O.OS <O.QS <O.OS < O.()S <0.05 <0.05 <O.u5 <0.0.) 

rr~u~ 1'teld Dup. <0.05 <0.05 <O.OS <0.05 <0.05 <0.05 <0.05 <0.05 
T-3000-7 <0.05 <0.05 <0.05 < 0.(!5 <0.05 <0.05 <O.OS <0.05 
"1·3000·11 <O.O!i <O.O!i <0.05 <o.os <0.05 <0.05 <0.05 <0.05 
1-6000~1 <0.05 <0.05 <0.05 <0.05 <0.0:> <O.O!i <O.O!i <o.os 
1'-6000·3 <0.05 <0.05 <0.05 <O.OS <0.05 <0.05 <O.US < U.(JS 
T-6000-4 <0.05 <0.05 <0.05 <0.05 <O.O!i <O.O!i <O.O!i <O.O!i 
T-6000.5 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <_0.05 <0.05 
·~ooo-7 · <0.05 <0.05 "<0.05 <0.05 <0.05 <U.05 <0.05 <o.o5 
r-6ooo-s <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <O.OS 
'1·J_000·2 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <O.OS 
~r-9000-3 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
'1'·9000·5 <0.05 <0.05 <0.05 <0.05 <O.os <0.05 <O.oS <o.os 
1-9000-7 <O.OS <0.05 <O.OS <0,05_ <0.05 <O.U5 <_0.05 <O.OS 

"1'-2_000-7 Lo_IJ_Q_u(l. <0.05 <O.OS . <0.05 <0.05 <O.O!i <o~OS <0.05 <0.05 
T-12000·3 <0.05 <0.05 <0.05 <0.05 <O.OS <0.05 <0.05 <0.05 
1'·12000-4 <0.05 <0.05 <0.05 <0.05 <O.O_!i <0_.05 <().US <O.US 
rr-12000-4 l·tel!l Dup. <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <O.O!i <0.05 
r-r2ooo-5 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 

rr-!200()-6 <O.OS <0.05 <!).OS <0.05 <0.05 <O.O!i <O.O!i <o.o5 
1-12000·7 <0.05 <0.05 <0.05 <O.OS <0.01 <0.05 <_().05 <0.05 
rr-12000-11 <0.05 <0.05 <0.05 <O.O!i <O.O!i <O.OS <0.05 <O.OS 
f-20000.3 <O.OS <O.OS <0.05 <O.OS <0.05 <O.OS <0.05 <0.05 

ll•.l.OUOO·/ <o.o;:, <o.o;:, <0.0) <O.O:l <o.o:. <o.o;:, <o.o;, <o.o;:, 



TABLE Jb: l'olycycllc Aromllllc llytlrocltrbons nl Thcbnutl Drill Sllcs -June 1999 (Continued) 

.1MOn1Kih .. o l'yrene Uonz(a)anlhra•••• Ch.,.. ••• llonae(b)Owora•lhrno Uonzoo(k)Oworanlhcno Uon&a(I)IITrono a•rl')'lr•e 
Ulllqu_slalloto_ld R~lf_ld •Ilk• •Ilk• 1111/111 •Ilk• •Ilk a •Ilk a •Ilk a •Ilk a 

•.ll0-1 <0.0.) <0.0.) <0.0.) <0.0.) <0.0.) <0.0) <0.0) <O.O:> 
'1-250-1 Lab Dup. <0.05 <0.05 <O.Ol <0.05 <0.05 <0.05 <0.05 <0.05 
T-25p-:J_ <0.05 . <().OS <O.O!i <_0.05 <O.O!i < _().()5 <0.05 <0.05 

·.l)O·) <0.05 <0.05 <0.0) <0.05 <0.05 <0.05 <0.05 <0.05 
1-250-7 <0.05 <0.05 <0.05 <0.05 <0.05 <_1).05 <0.05 <0.05 
T-500-1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
1-500-1 Field Dup. <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.0) 
T-500-3 .<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
-5oo-~ <_0.05 <0.05 <0.05 <0.0~ <0.05 <0.05 <(),05_ <0.05 
-S()()-7 <0.05 . <0.05 <0.05 <0.05 <0.05 <0.05 <o,os <0.05 
-1000-1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 

1-1000-J <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <o.o5 <0.05 
rr-1000-_5 <0.05 <0.05 <0.05 < O.IJ.5 <0.05 <O.OS <0.05 <0.05 
rr-1ooo-1 <o.os <o.OS <0.05 <0.05 <0.05 <o.OS <O.OS <O.OS 
1-1000-7 Held Dup. <0.05 <0.05 <0.05 . <0.05 <0.05 <O.OS <0.05 <O.O!i 
1-Jooo-1 <0.05 <·0.05 <0.05 <O.OS <O.O!i <0.05 <0.05 <o.o5 
. -3000-2 <O.OS <0.0:> <0.05 <0.05 <O.OS <O.OS <0.05 <0.05 
~J000-3 <_O.OS <().05 <0.05 <0.05 <0.05_ <0.05 <0.05 <_I).O!i_ 
-J000-4 <0.05 <o.OS <O.O!i <0.05 <0.05 <o.OS <o.o5 <0.0) 

1-3000-5 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
1-J000-6 <0.05 <O.OS <0.05 <0.05 <0.05 <O.OS <0.05 <0.05 
l'-3000-6 LnbDup. <0.05 <O.OS <0.05 <0.05 <0.05 <O.OS <0.05 <0.05 

-J000-6' 1:11:111 J)up. <0.05 <O.OS <0.05 <0.05 <O.OS <0.05 <0.05 <0.05 
:r-3000-7 <0.05 <O.OS <0.05 <O.OS <0.05 <0.05 <0.05 <0.05 
i 1·3000-K <0.05 <O.OS <0.05 <0.~ < 0.05_ <().tiS <0.05 <0.05 
•rr-6ooo-1 <O.OS <0.05 <0.0.) <0.0:1 <0.05 <O.OS <O.OS <O.OS 
~il~OOO-J_ <_0.05 <().OS <0.05 <O.()S <_0.05_ < ()JIS <_().05 <_0.05_ 
ll'·bOUU-'1 <O.OS <O.OS <O.OS <O.OS <0.05 <0.05 <o.o5 <o.os 
11~1._ <0.05 <O.OS <O.O!i <0.05 <0.05 <O.OS <0.05 <0.05 
lrr-6ooo-7 <0.05 <0.05 <0.05 <0.05 <0.05 <O.OS <0.05 <0.05 
•IT-6000-8 <0.05 <O.OS <0.0:> <0.05 <0.05 < O.()S <0.05 <~05 
rr-9ooo-2 <0.05 <0.05 <0.05 <O.OS <O.OS <O.OS <0.05 <O.OS 
tT-9000~- <0.05 <0.05 <0.05 <0.05 <0.05 <O.OS <0.05 <0.05 
rr-9000-5 <0.05 <O.OS <O.OS <0.05 <0.05 <0.05 <o.o5 <0.05 
il'-9000-7 <O.OS <0.05 <0.05 <O.OS <0.05 <O.OS <0.05 <O.OS 
il·-~-7 _Lob ~p. <_().OS <0.05 <O.OS <0.05 <O.OS <0,05 <0_.05 <0.05_ 
rr-lzouu-J <o.OS <O.OS <O.OS <O.OS <0.05 <O.OS <O.oS <0.05 
1-12000-4 <0.05 <0.05 <_0.05 < 0.0_5 <0.05 <0.05 <0.05 <0.05 
rr-12oou-'l l'lcltl l>up. <o.OS <O.OS <O.OS <0.05 <0.05 <O.OS <0.05 <0.05 
1-12000-5 <0.05 <O.OS <0.05 <0.05 <0.05 <O.OS <0.05 <0.05• 
r-12ooo-6 <O.OS <O_.(IS <0.05 <O.OS <0.05 <0.05 <0.05 <0.05 
1'-12000-7 <0.05 <0.05 <O.OS <0.05 <0.05 <O.OS <0.05 <0.05 

• 1-l~ooo-s <0.05 <0.0.) <O.O!i <0.05 <0.05 <0~05 <0.05 <_0.05 
1-20000-3 <0.05 <0.05 <0.05 <0.05 <o.os <0.0) <0.0) <O.OS 

'11 •.lOUUU•/ <0.0.) <0.0.) <0.0.) <O.Ol <0.0.) <0.0.) <o.o:> <0,0.) 
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TARLE Jb: r•otycyclic Aromollc llydroc11rbons ot'Ttu:boud Drill Slle- June 1999 (Continued) 

lnd .. a(l,l,l-cd)pynne l>lbeaz(a,h),..lhrac .. e Dcuo(alal)pef')'letoe II 
Unlqlle_statla•_ld Rt&•llcale_ld •Ilk I ....... . .,.. . 

i 
1'-250-1 <0.0) <0.0) <o.o~ 

rr-250-1 Lab Dup. <0.05 <0.05 <0.05 
rr-25o-3 <0.05 <0.05 <0.05 
rr-250-~ <0.05 <0.05 <0.05 
1'-250-7 <0.05 <0.05 <0.05 
1-.50()-1 <0.05 < Q-_05 <0.05 
1-~uo-J 1"1c1<1 Dup. <o.os <0.0~ <O.o~ 
T-500-3 . <0.05 <0.05 <0.05 
T-500-5 <0.05 <0.0~ <0.05 
T-500-7 <0.05 <0.05 <0.05 
T-1000-1 <0.05 <0.05 <0.05 
l-IQ!J0_-3 <0.05 <0.05 <0.05 
1-1000-5 <0.05 <O.OS <0.05 
1-1000-7 <O.OS <0.()5 <0.05 
rr-1000-7 Held Uup. <0.05 <O.OS <0.05 
11-3000-1 <0.05 <0.05 <0.05 
rr-Jooo-2 <0.05 <0_.05 <0.05 
rr-~ooo~ . <0.1)5 · <0.0~ <o.o~ 

rr-3ooo-4 <O.OS <O.OS <0.05 
T-J_000~5 <0.05 <0.05 <0.05 
T-3000~ <0.05 <0.05 <0.05 
T-J000-6 Lab Uup. <0.05 <O.OS <0.05 
T-~000:_6 !'leld Qt1p. <0.05 <0.05 <0.05 
1-3000-7 <O.OS <0_.05 <O.OS 
1-JOOO-K < .O.OS <o.05 <0.05 
T-6000-1 <0._05 <0.05 <0.05 
·r-6000-J <O.OS <O.OS <0.05 
r-6000-4 <0.()~ <O.OS <0.05 
1'-6000-5 <O.OS <O.OS <0.05 
1-6_000-7 <o.o5 <0.05 <o.o~ 

1-6000-K <O.OS <0.05 <O.OS 
1-9000-2 <0.05 <0.05 <0.05 
'1-9_()_00-.J_ <0.05 <0.05 <0.05 
1'·900D-S <O.OS <O.OS <O.OS 
T-9_()()0-7 <0.05 . <0.05 <o.o5 
T-9000-7 LnbDup. <O.OS <0.05 . <0.05 
T-12000-3 <0.05 <0.05 <0.05 . 
T•I2UUU-4 <0.05 <0.05 <O.OS 
'[-1~__-i_ Field Uup. <O.OS <0.05 <o.o5 
T-12000-5 <0.05 <O.OS <0.05 
T-12000_-(j <O.OS <0.05 <0.05 
T-12000·7 <0.05 <0.05 <O.OS 
1·12000-8 <0.05 <0.05 <O_.OJ 
T-20000-3 <0.05 <o.o5 <0.05 
l·:lUUUO·/ <o.o:> <O.U:> <U.U:> 



·TABU: 4b: Sediment QuaUty at Thebaud DrUI Site· June 1999 

Tolllllaorz, CArbon Tollll OrJ. Carbon GI"IIYe\_~ --~ SilL~ clll,-_~ · SI'M BoCosllml 
UnlqueJIJIIIotUd RepllalteJd inti Ilk& IlL 
T·~IJ.l U.l u. <U. '.N. u. U.IS U.UUU4 U,J;) 
T·2.50-1 LabDup. < .1 .I 0.8 
T·2.50-3 . 0.3 0.1 < .I .8 .2 I. :o <O.ZO 
T·2.50-!i 0.2 <0.1 < .I . 8 .1 I • 15 0.2.5 
T-2.50-7 0.3 0.1 < .1 9 .1. 0. 14 0.50 
T-500-1 0.1 <U. I <U.I ~ '.1. <0.1 u. 13 0.4l 
T·5UU.I l'"ieldDup. 0.2 <0.1 0.6 98.4 0.1 0.8 0.0005 <0.20 
T·5UU.3 0.3 0.1 0.8 !18.4 0.1 0. . )()2 <0.20 
T·500-5 0.3 <0.1 <0.1 98.9 0.1 I. . )()3 0.28 
T·500-7 0.1 <OJ <~0.1 99.2 <0.1 0. (. )()" 0.52 
T•lUUU.1 u .1 <0.1 U.J ~IS.l/ . <U.l 0. (.)()< 0.32 
T·lUUU.3 0.3 <U.1 O.!i 98.4 <0.1 I o.uuu: _0.30 
T· IUUU.5 0.1 0.1 1.9 97.6 <0:1 0.6 O.UIJU< U.!iU 
T-1000-7 0.1 <0.1 <0.1 99.2 <0.1 0.9 0.0006 0.67 
T·1UUU.7 Fic1dDup. 0.2 < .I < .I 99.2 <0.1 0.8 0.0010 0.40 
T- 3UUU.1 0.1 < . 1 < .1 99.2 <0.1 0.8 0.0003 <0.20 . 
T- 3uuu-2 0.1 C.l < . l 9 . <0.1 0.8 .(t.OOI l 
T· 3UUU.3 . 0.3 0.1 < .1 '9 0.1 -~'.()(){ 
T-3000-4 0.3 <OJ < .I _!I .7 0.3 l.UOC 
T•JUUU.l 0.4 <0.1 <0.1 ll .-, 0.1 1.:.1. tt.UUJ 
T-3UUU.6 0.2 <0.1 <0.1 99.2 <0.1 u.s 0.0004 U.J!i 
T·JUUU.6 LabDup. <0.1 9") . <0.1 1 
T-3000-6 FieldDup. 0.2 <0.1 <0.1 99 <0.1 I 0.0002 1.12 
T-3000-7 0.1 <0.1 <0.1 99.1 0.1 0.8 0.0005 0.27 
T-3000-8 0.1 0.1 <0.1 . 99.2 . <0.1 0.7 O.OOCI4 0.43 
T..(j()()()..l 0.1 <0.1 0.1 99.2 0.1 0.6 0.0006 0.37 
rr-6000-3 0.1 <0.1 0.2. 99 <0.1 0.8 0.0005 0.33 
'11'·6000-4 0.4 0.1 <0.1 98.7 0.3 1 0.0002 0.00 
ii'-6000-5 0.5 0.3 <0.1 98.4 0.3 1.3 0.0003 0.25 
IM000-7 0.2 <0.1 0.2 99 0.1 0.8 0.0007 <0.20 
rr-6000-8 0.1 0.1 < 0.1 99.2 OJ 0.7 0.0003 <0.20 
ii'-9000-2 . 0.1 <0.1 <0.1 99.1 <0.1 0.9 0.0009 0.70 
[-9000-3 0.2 0.1 < ·0.1 99 0.1 0.9 0.0006 0.37 
rr-9000-5 0.6 0.3 <0.1 97.8 0.7 1.5 0.0002 0.35 
rr-9000-7 0.1 <0.1 <0.1 99 <0.1 I o.ooos 0.32 
II'-9000-7 LabDup. < 0.1 99 <0.1 1 
rr-12ooo.3 0.2 0.1 <0.1 98.9 0.1 1 0.0003 0.30 
T-12000-4 1.1 0.3 < 0.1 96.5 1.2 2.3 0.0003 0.35 
T-12000-4 Field Dup. 1.3 0.1 <0.1 96.8 1.4 1.9 0.0005 <0.20 
T-12000-5 0.2 0.1 0.5 98.4 0.1 1 O.OOCI4 <0.20 
T-12000-6 0.4 <0.1 <0.1 98.5 . 0.3 1.2 0.0002 0.25 
T-12000-7 ·0.1 <OJ· . 1.2 98.3 <0.1 0.5 0.0005 0.30 
I-12000-8 0.1 <0.1 0.2 99 0.1 0.7 0.0003 0.35 
T-20000-3 0.6 "<0.1 . <0.1 98.4 0.3 1.3 0.0003 o.ss 
T-20000-7 0.2 0.4 0.5 . 98.8 . 0.1 .0.6 0.0020 <.24 
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TAllL£ SIJ: Toxirlly nl Thtbnud Urill Site- June 1999 

I " ....... S•lphlclt A•phl ..... S•rvl~ol EcbiHicl Ftrllllulloto 1\tlcretoa 
I 
, URiq•r.IIAIIon.ltl ltrJollcott_ltl •l:fkc ntll/kl 1\t.,..allty% c •• , .... M ..... u.,.% % FtrllllzotiCHo ICSO ECSO 

11-250-1 0.33 <20 0 3 92.0, >IOO'Yo >LOQ'Yo 
. 1"-2SO-l LnbDup. 

1'-2S0-3 <0.2S <20 81 3 87.8 >100% >100'/o 
IT-2S0-5 18.SO <20 0 3 80.8 >100% >100% 
! f-2S0-7 <0.25 <20 9S 3 79.5 >100% >100% 
· r-500-t 1.21 <20 II 3 51.0 >100% >100% 
1 r-soo-t Field Dup. 9.07 <20 7 3 36.5 91.00% >100% 
r-5oo-3 3.13 <20 s 3 83.0 >100% >100% 

rr-500-5 3.21 <20 25 3 IS.8 69.10% >IOO'Yo ' 
rr-soo-1 2.91 <20 12 3 66.8 >100% >100% 
T-1000-1 
r-tooo-3 
r-tooo-5 
r-1000-7 
T-1000-7 Field Dup. 

r-3000-1 0.78 <20 18 3 46.3 >100'/o >IOOo/o 
rr-3000-2 
1"-3000-3 . 7.26 <20 13 3 66.3 >100% >100% 
rr-3000-4 
r-3000-5 10.20 <20 5 3 0.0 66.40% >100% I 

1"-3000-6 
1"-3000-6 LnbDup. 

rr-3000-6 Field Dup. I 

rr-3000-7 2.33 <20 6 3 83.3 >100% >100% 
[T_-3000-8 
r-6000-1 
1"-6000-3 
1"-6000-4 
1"-6000-S 
r-6000-7 
1"-6000-8 
r-9000-2 
I-9000-3 
T-9000-S 
T-9000-7 
r-9000-7 L:tb l)up. 

r-12000-3 
r-t2000-4 
r-12000-4 Field Dup. 

r-12000-5 
r-t2000-6 
r-12000-1 
r-12000-8 
r.-20000-3 14.80 <20 9 3 30.0 61.90% >100'/o 
T-:!tKI00-7 11 .1)3 <20 17 3 39.0 117.20% >100% 
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Laboratory Analytical Results 
for Sediment from Thebaud Field, November 1999 

• Table 1: Trace Elements 
• Table 2: Petroleum Hydrocarbons 
• Table 3: Polycyclic Aromatic Hydrocarbons 
• Table 4: Sediment Quality 
• Table 5: Toxicity 
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TABLE I c: Trace Elements Ill Tbebaull Drill Site· No\·embrr t 999 

AlullfiRetnl Anlln1ony A runic UorluKt u...,.111. 111 Uoro• c .......... Chro111luaa Co ball COJip<r Iron Lead 
Uulqlle_alalloln_ld ltepllcolo_W lllc/I<J 1111/kt: mc/l<c Ale/Ill lila/Ill •Wk.: •ell< I AIJI/kl •like •tiki 1111/1<1 Ml/l<l 

I·2SO·I 7900 <2 2 170 <S <S <0.3 8 I <2 4200 3.9 
1'·2SQ.3 11000 <2 2 2110 <S <S <0.3 IS 2 2 6100 S.8 
J'-2SQ.3 l.nb Dup. . 8800 <2 2 240 <;S <S <0.3 II l 2 S300 4.6 
r-2so.s 7400 <2 2 ISO <S <S <0.3 6 I <2 3200 3.S 
rr-2so-1 8100 <2 <'l 260 <S <S <0.3 7 I <2 3900 4.1 
ii'·S00-1 8800 <2 2 180 <S 7 <0.3 9 I .2 S300 s 
T-S00-3 4SOO <2 <2 120 <S <S <0.3 4 I <2 2300 3 
·r.soo.s 13000 <2 2 230 <S <S . <0.3 20 2 2 9300 7 
r-soa-1 6SOO <2 2 130 <S <S <0.3 6 I <2 3300 3.S 
:t'·S00-1 Field Dup. 11000. <2 2 210 <S <S <0.3 21 2 IS 7100 6.6 
!rr.soa-7 Lab Du_p_. 
IT-1000-1 6400 <2 <2 ISO · <S <S <0.3 4 I <2 2400 3.1 
tr-1000·3 S600 <2 <2 120 <S <S <0.3 4 <I <2 2400 2.S 
IT-1000-S S200 <" <" 120 <S <S <0.3 3 <I <2 1800 2.3 ' 

ltl'-1000-7 7200 <2 2 ISO <S <S <0.3 6 I 2 3SOO 3.S ! 

'11'·1000·7 Lob Oup. 7200 <2 2 160 <S <S <0.3 8 I <2 3600 3.8 
ltr-3000-1 6100 <2 <2 140 <S <S <0.3 7 I <2 4SOO 4.1 

1

rr-3000-t Field Dup. 7100 <2 <2 170 <S <S <0.3 4 I 2 2800 3.9 
.T-3000-2 sooo <2 <2 84 <S <S <0.3 3 <I <2 1600 1.8 J 
1'-3000-3 11000 <2 2 220 <S <S <0.3 10 I 2 S700 s.s 
1'·3000-4 13000 <2 3 230 <S <S <0.3 14 2 2 7800 6.3 I 

T-3000-S 16000 <2 J 260 <S <S <0.3 10 I 2 6700 6.6 
'1'·3000-6 13000 <2 3 240 <S <S <0.3 II I <2 6400 S.9 
T-3000-7 7900 <2 2 170 <S <S <0.3 4 I <2 3200 3.7 I 

[T-3000-7 Lnb Dup. 
'1'·3000·8 S600 <2 <2 110 <S <S <0.3 4 I <2 . 2400 3 
IT-6000-1 7100 <2 2 140 <S <S <0.3 8 I <2 4SOO 4 
~·-6000-3 6200 <2 <2 110 <S <S <0.3 3 I <2 2200 2.8 
IT-6000-4 17000 <2 3 270 <S <S <0.3 IS 2 2 7200 6.9 
T-6000-S 18000 <2 3 280 <S <S <0.3 14 2 2 11600 7.6 
~·-6000-7 6600 <" 4 120 <.S <S <0.3 6 I <2 S200 3.3 
1'-6000-8 8200 <2 2 ISO <S <S <0.3 6 I <2 3800 3.9 
T-9000·2 8600 <2 <2 160 <S <S <0.3 8 I 2 5000 4.8 
rr-9000-3 12000 <2 2 220 <S <S "<0.3 10 I 2 SIOO S.6 
r-9000-s 20000 <2 3 330 <5 <S <0.3 21 3 3 11000 9.1 
T-9000·5 Field Dup. 19000 <2 3 310 <S <5 <0.3 14 2 2 7700 7.9 • 
T-9000-S Lnb Dup. 18000 <2 3 290 <5 <5 <0.3 II 2 ) 5900 7.2 
1'-9000-7 9900 <2 3 200 <S <5 <0.3 s I <2 5000 s 
1'·12000-3 12000 <2 2 220 <5 <S <0.3 IS 2 2 7500 6.S 

[T-12000-4 S400 <2 2 80 <5 <5 <0.3 3 I <2 1400 2.6 1 

1'·12000-4 Lnb Dup. S800 <2 <2 100 <5 <S <0.3 2 <I <2 950 2.6 ' 

T-12000-S 7400 <2 <2 1•10 <S <S <0.3 2 I <2 1400 3.S 
IT-12000-6 ISOOO <2 3 260 <5 <S <0.3 9 I 2 ssoo 6.8 
1'·12000-7 4800 <2 2 87 <S · <S <0.3 3 I <2 3100 2.2 

'1'·12000·11 5400 <2 2 110 <5 <5 <0.3 2 <I <2 1900 3 
'1'·20000·3 ISOOO <2 2 270 <5 <S <0.3 16 2 2 9600 7.2 
' 1'-~IKlllll·'/ •IKIKI ·~:! "" 1111 O:!'i •: !'i <II.:\ 2 <I <2 171)1) 2.(1 ................ -.. ... . - - . . ........... ~. - - . . 
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TAilLE 1.:: Trnct Elements at Thebaud I) rill She· November 1999 (Continued~ 

LII&IM~t~ lll••c••a• JllulybdeHUQI JllercMf')' 
U•lqu._alallon_ld 1\eplk•tt_ld Nlfkl •&Ike mr:/kc Htlfk& 
T-2SO-I <5 . so <2 <0.01 
T-250-3 <5 170 <2 <O.QI 
r-250-3 Lab l>up. <S 120 <2 <0.01 
r-2so-s <5 30 <2 <0.01 
r-2so-1 <S 76 <2 <0.01 
T-500-1 <S 130 <2 <0.01 
rr-soo-J <S 19 <2 <O.UI 
r-soo-s "<5 300 <2 <0.01 

[-500-7 <S 49 <2 <0.01 
T-500-7 Field Dup. <S 220 <2 <0.01 

1!-500-7 Lab Dup. 

lr-1000-1 <S 26 <2 <0.01 
T-1000-3 <5 20 <2 < 0,01 

r-1000-s <5 15 <2 <0.01 
T-1000-7 <S 37 . <2 <0.01 
T-1000-7 Lab Dup. <S 41 <2 <0.01 
T-3000-1 <5 120 <2 <0.01 
1'-3000-1 Field Dup. .<S ss <2 <0.01 
T-3000·2 <S 7 <2 <U.UI 
r-3000-3 <S 14U <2 <U.UI 
1'-3000-4 <S 190 <2 <O.UI 
T-3000·5 <S 140 < .2 <U.OI 
1'-3000-6 <S I<IU <2 <11.01 

,T-3000-7 <S 34 <2 <O.UI 
1

tr-J000-7 Lab Dup. 

!tr-J000-8 <S 42 . <2 <0.01 
1

'1'-6000·1 <S 1111 r.2 <O.UI 
T-6000·3 <S 43 <2 < 0,01 

r-6000-4 <S 170 <2 <0.01 
rr-6000-s <S 260 <2 <0.01 
r-6000-7 <S. 37 <2 <U.UI 

r-6000·8 <S 43 <2 < U.ot 
r-9000-2 <S 140 <2 <0.01 
r-9000-J <S 120 <2 <0.01 

if-9000-5 <S 3110 <2 <0.01 
T-9000-5 Field Dttp. <S 220 <2 <0.01 
T-9000·5 J.nb Dup. <S ISO <2 <0.01 
1'-'.1000-7 <S 64 <2 <U.OI 

T-12000-3 <S 2SO <2 <0.01 
T-12000-4 <S 26 <2 <0.01 

T-12000-4 LnbDup. <S 20 <2 <0.01 

T-12000·5 <S 32 <2 <0.01 
T-12000-6 <S 120 <2 <0.01 

r-12000-1 <S 23 <2 <0.01 

T-12000-8 <S 29 <2 <0.01 
T-20000-3 <S 3ol0 CS2 <0.01 
1'. : 2.~1\1\~l· ., .-· ~ J'l . ~ ...... • lUll .. . 

Nlekel 

mlfk& 
2 
3 
2 
2 
2 
2 

<2 
3 
2 
3 

<2 
<2 
<2 
2 
2 

<2 
2 

<2 
2 
3 

. 3 
2 
2 

<2 
2 

<2 
3 
3 
3 
2 
2 
2 
4 
3 
3 
2 
3 

<2 
<2 
<2 
2 

<2 
<2 
3 

·: 2_ ___ 

,-.. 

Stle11lulll SIIY.r Slro•tlu• ThalliuM nn u ... , ... VOKadlum l.IHC 

mr:/kc •&Ike *Ilk I •Ilks: lll&/k& .. .,... .. .,.., ••Ilk& 
<2 <0.5 43 0.1 <2 0.2 ·11 II 
<2 <0.5 ss 0.1 <2 o.s 19 IS 
<2 <0.5 4S 0.1 <2 0.3 IS 12 
<2 <O.S 37 0.1 <2 0.2 8 7 
<2 <O.S 41 0.1 <2 0.3 9 8 
<2 <O.S 46 0.1 .<2 0.4 IS 13 
<2 <U.S 25 <0. 1 <2 0.1 6 6 
<2 <O.S 62 0.2 <2 0.6 2S 20 
<2 <O.S 30 0.1 <2 0.2 s 24 

<2 . <O.S 49 0.1 <2 . 0.7 20 16 

<2 <O.S 32 0.1 <2 0.1 s 6 
<2 <O.S 30 0.1 <2 0.2 6 7 
<2 <O.S 27 0.1 <2 0.1 4 6 
<2 <O.S 37 0.1 <2 0.2 9 8 
<2 <O.S 36 0.1 <2 0.2 10 s 
<2 <O.S 32 0.1 <2 0.2 10 10 
<2 <O.S 36 0 .1 <2 U.2 II 9 
<2 <U.S 20 0.1 <2 0.2 3 ·s 
<2 <0.5 56 0.1 <2 0.4 14 13 
<2 <O.S 60 0.2 <2 0.4 Ill 14 
<2 <0.5 72 0.2 <2 0.4 14 12 
<2 <U.S 60 0.2 <2 u.s IS 12 
<2 <O.S Jl) 0.1 <2 0.2 7 7 

<2 <O.S 29 0.1 <2 0.2 s 8 
<2 <0.5 35 0.1 <2 0.2 10 9 
<2 <U.S 31 0.1 <2 0.2 s 6 
<2 <0.5 77 0.2 <2 0.6 IS IS 
<2 <O.S 80 0.2 <2 o.s 19 IS 
<2 <0.5 29 0.1 <2 0.3 14 9 
<2 <O.S 40 0.1 <2 0.2 9 7 
<2 <O.S 42 0.1 <2 0.3 12 II 
<2 <O.S 53 0.1 <2 0.3 12 II 
<2 <O.S 83 0.2 <2 0.9 26 20 
<2 <O.S 112 0.2 <2 0.6 20 14 
<2 <O.S 76 0.2 6 0.4 16 12 
<2 <0.5 49 0.1 <2 0.3 II 9 
<2 <O.S 62 0.1 <2 0.5 19 20 
<2 <O.S 29 0.1 <2 0.3 4 s 
<2 <0.5 30 0.1 <2 0.2 3 8 
<2 <O.S 36 0. 1 <2 0.2 4 6 
<2 <O.S 68 0.2 <2 0.4 13 II 
<2 <O.S 211 <0.1 <2 0.3 7 6 
<2 <O.S 34 0.1 <2 o.s 4 6 
<2 <O.S 66 0.2 <2 U.6 22 IH 
~2 •. II . ~ 21 Cl, I •• 2 Cl, l ] •I .. .. -
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TAilLE 2c:: 1•c:trolc:um Jlydroc:Arbons AI Tlu:bnud Drill Site:· Novtmbc:r 1999 

lleto.lfRt Tolaeae t;tkJIIIH.lfDt Xytttltt ~ .. '-'n""'• ""••""'» I &.II \'-'11"'-'JI/ trn 
'Ualq•e_atatlell_ld Repllcate_ld •Ilk a Ill like mllkc ittllkc llllikl •like •like Ill like •&Ike 
•.l)~:l <U.\1.1.) <_u.u~:> <U.U.I.) <U.U) <.t.) J.l .'IJ '1.).1. '1.).1. 

. -250-3 <0.025 <0.1125 < O.o25 <0.0:> <2.5 12.1 2.11 14.2 14.2 
1-2:>0-J Lllb IJup. <0.025 <0.025 <0.025 <0.05_ <2.~ IK.9 2.41 21.3 21.3 
·250·5 <O.!gS <0.0~ <O.Q25 <(1.05_ <2.~ 11.95 2.32 11.3 11.3 
-250-7 <0.025 <0.025 <0.025 <0.05 <2.5 21.4 2.04 23.4 23.4 
-soo-t <0.025 <0.025 <0.025 <0.05 <2.5 <0.25 <0.25 <3 <3 

T·500·3 <O.<g5 < o.o~s < 0.025 <_0.05_. <2~ 7 2.13 9.13 9.13 
;r-5uo-5 <0.025 <0.025 <0.025 <0.0:> <2.5 <0.25 <0.25 <3 <3 
'1'-500-7 <0.025 <0.025 < 0.025 <0.05 <2.5 1.9 1.64 3.54 _3.54 
il'-500-7 Field IJup. <0.025 <0.025 <0.025 <0.05 <2.5 <0.25 <0.25_ <3 <3 
rr-soo-7 Lnb Dup. 
1•1000.1 <0.025 <0.025 < 0.025 <0.05_ <2.5 <1!-_25 <0.25 <3 <3 
[!:-I_ ()(J(J-3 <0 .• 025 <O.o25 < 0.025 <o.o5 <2.5 <0.25 <0.25 <3 <3 
rr-tooo-5 <0.025 <0.025 <0.025 <0.05 <2.5 <0.25 <0.25 <3 <3 
rr-tooo-7 <0.025 <0.025 <0.025 <0.05 <2.5 <0.25 <0.25 <]_ <3_ 
T·I000-7 Lnb Dup. <0.025 <0.025 <0.025 <0.05 <2.5 <0.25 < O.Z!I <J <3 
T·3000·1 <0.025 < 0.025 <0.025 <0.05 <2.~ <0.25 <0.25 <3 ·<3 
T·3000·1 Field Dup. <0.025 <0.025 <0.025 <0.05 <2.5 -0.931 1.25 <3 <3 
T·300Q-2 <0.025 <0.025 <0.025 <0.05 <2.~ <0.22_ <0.25 <3 <J 
'!:·30()()_·3 <o.o25 <0.025 <0.025 <o.o5 <2.5 <0.25 <0.25 <J <3 
:r-3000-4 <0.025 <0.025 < 0,025 <0.05 <2.5 <0.25 < 0.25 <3 <J 
rr-3ooo-5 <0.025 < o.ozs < 0.025 <0.05 <2.5 <0.25 <0.25 <3 <J 
rr-3ooo-6 < 0,025 <0.025 < 0,025 <0,05 <2.5 <0.25 <0.25 <3 <] 
[1'·300()-7 <0.025 <0.025 <0.025 <0.05 <2.5 <0.25 <0.25 <J <3 
rr-3ooo-7 Lab Dup. 
rr-3000·8 <0.025 <0.025 < 0.025 <0.05 <2.:> <0.25 <0.25 <3 <J 
rr-6QOO.t <0.025 <0.025 <0.025 <0.05 <2.5 <0.25 <0.25 <J <J 
lf·bOUU·J <0.025 < O.OZ5 <0.025 <0.05 <2.5 <0.25 <0.25 <J <J 
1-6000-4 <_0.@_ <0.0~5 <0.025 <0.05 ~.s <0.25 <0.25 <J <J 
·r-6000·5 <0.025 <0.025 < 0.025 <0.05 <2.5 <0.25 <0.25 <3 <3 I 

T-60oo-7 <0.025 <0.025 < O.o25 <0.05 <2.5 <0.25 <0.25 <J <J 
1-6000-8 <0.025 <0.025 <0.025 <0.0:> <2.5 <0.25 <0.25 <3 <3 
T-9000·2 <0.0~ <0.025 < 0.()25 <O.OS <2.5 <0.25 <0.25 <J <J 
·r-9ouu-3 <0.025 < o.ozs < 0,025 <0.05 <2.5 <0.25 <0.25 <3 <J 
1·9000·5 <0.0~5 <0.025 <0.025 <0.0!1 <2.5 <0.25 <0.25 <3 <J 
1-9000-5 Field IJup. <0.025 <0.025 < O.o25 <0.05 <2.5 <0.25 <0.25 <3 <3 
1·9000-5 LnbDup. <0.025 <0.025 < 0.025 <0.05 <2.5_ <0.25 <0.2) <:3_ <J 
T·900()·7 <0.025 <0.025 < 0,025 <0.05 <2.5 <o.25 <0.25 <3 <3 
1·12000·3 <0.025 < 0.025 < 0,025 <0.05 <2.5 <0.25 <_0.25 <:3_ <J 
T-12000-4 <0.025 <_0.025 <0.025 <_().05 <2.5 <o.25 <0.25 <J <J 
T-12000-4 Lnb Dup. <0.025 < 0.025 < 0,025 <0.05 <2.5 <0.25 <0.25 <3 <3 
1·12000-5 < o.ozs <0.025 < O.o25 <0.0!1 <2.) <0.2!1 <0.25 <J <3 
1·12000~ <0.025 <0.025 < 0.025 <0.05 <2.5 <0.25 <0.25 <3 <J 
1'·12000·7 <0.025 <0.025 <0.025 <0.05 <2.5_ <0~5 <Q.2S <:3_ <_J 
T-12000·11 <_(!.0~5_ <O._o~ <(1.025 <0.05 <2.5 <0.25 . <0.25 <J <3 
'f-20000-3 <0.025 <0.025 <0.025 <0.05 <2.5 <0.25 <0.25 <3 <3 
r-2oooo-1 <0.025 < 0.025 < 0.025 <0.05 <2.5 <0.25 <0.25 <3 <3 



TABLE Jc: l•olycyc:llc: Aromatic Hydrocnrbons nl'·hu:bnud l>rlll Silt· Novembtr 1999 

N•s•bthas ..... 2-Methylupbthalene I·Meth)'laaplbaleae Aceaapbtb)'ltae Acenapblbr .. Fluantoe ............... Aatkrac:rne 
Ualqllt.tlalloa_ld ~CIIe_ld •Ilk a •tiki •Ilk a •tiki "'""' •elk I •elk a "'""' T-250·1 <U.U) . <U.U) <U.Ul <U.U:l . <0.05 <0.05 . <0.05 <0.05 
1-250·3 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
1-250·3 Lab Dup. <0.05 <0.05 <0.05 <0.05 <O.lr5 <-lf.M <ll.lJ) <0.05 
rr-250·5 <o.o5 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
rr-250·7 <0.05 <0.05 <0.05 <0;05 <::0.05 <0.05 <0.05 <0.05 
rr-5oo-J <0.05 <O.OS <O.OS <0.05 <-O~If~ <-o:o~ <-lf:(J) <0.05 
rr-soo-3 <0.05 <0.05 <0.05 <0.05 <O.OS <0.05. <O.OS <O.OS 
rr-5oo-s <0.05 <0.05 <0.05 <O.OS <-0]1) <o.D3' <lr.OJ <o.os-
l-500-7 <0.05 <0.05 <0.05 <0.0~ <0.05 <O.OS <0.05 <0.05 

11'•500-7 Field Dup. <0.05 . <0.05 <'0.05 <0.05 <0.05 <0.05 <O.OS <0.05 
rr-500-7 Lab Dup, 
1-1000-1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <ll.OS . <0.05 

rr-looo-3 <0.05 <0.05 <O.OS <0.05 <lf.lJf <o:ol <lr.05 <O:O~ 
1-1000·5 <0.05 <0.05 <0.05 <0.05_ . <-0~0) <-0~0) <-0~0) <0.05 

11'·1000-7 <0.05 <0.05 . <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
T·I000-7 Lnb Dup. <0.05 <0.05 <0.05 <0.05 <-0.05 . <-0.0) < O.Ul <0.05 
T·l000-1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <o:o5 <0.05 
il'-3000-1 f·teld Dup. <0.05 <0.05 <0.05 <0.05 <-0:05 <l)]Jf <0.0) <0.05 
1'-3000·2 <0.05 <0.05 <_0.05_ <_0.05 <-0.05 <0.05 <O.OS <0.05 
1'-3000-3 <O.OS <0.05 <O.O!i <O.O!i <0.05 <O.OS <0.05 <O.OS 
1'-3000-4 <0.05 <0.05 <0.05 < 0.05_ <\!.05 <0.05 <0.05 <0.05 
1'-3000-5 <0.05 <0.05 <0.05 <0.05 <0.05 . <0.05 <O.OS <0.05 
rr-3000-6 <0.05 <0.05 <0.05 <O.O!i <0.05 <0.05 <O.OS <0.05 
rr-3ooo-7 <0.05 <0.05 <_().05_ <0.05 <\.1~03 <-0.03- <\[0) <0.05 
rr-3000·7 Lab (}up. 
rr-3ooo-s <0.05 <0.05 < 0_.1)5_ <o.o5 <0.05 <0.05 <0.05 <0.05 
rr-6000-t <0.05 <0.05 <O.OS <0.05 <0.05 <O.OS <O.OS. <0.05 
rr•6000·3 <0.05 <0.05 <O.O!i <0.05 <0.05 <0.05 <0.05 <0.05 
rr-6000-4 <0.05 <0.05 <0.05 . <0.05 <\1Jr5 <l>:O~ <0.05 <0.05 
1-6000·5 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
1'-6000-7 <0.05 <0.05 <0.05 <0.05 <0.05 <0~05 . <\HJ) <O.OS 
1':0000-8 <0.05 <0.05 <0.0;, <0.05 <0.05 <0.05 <0.05 <0.05 

IT-9000-2 <0.05 <O.Q5 <0.05 <0.05 <\l.OS <\l:os <l>:(J) <0.05 
· t-9000~3 <0.05 <0.05 · <O.U!i <0.0) <0.05 < lf.ll) <0.05 <0.05 
l-9000·5 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 . <0.05 <0.05 
1·9000·5 held IJup. <0.05 <0.05 <0.05 <O.OS <0Jf5 <0.0) <O.OS < o:<f5 
1-9000·5 Lab Dup. <0.05 <0.05 <0.05 <0.05 <ll.05 <O:OS <\l.OS <0.05 

rr-9ooo-7 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <O.OS <0.05 
'1·12000-3 <0.05 <0.05 <0.05 <0.05 <0.05 <ll.lJ) <0.05 . <0.05 
T-12000-4 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
"1·12000-4 Lab Dup. <0.05 <0.05 <0.05 <0.05 <0.0) <ll.lJ) <o.D3' <-o:u5 
rr-12000·5 <0.05 <O.OS <0.05 <0.05 <0.05 <o:o5 <Q.05 <0.05 
rl'-11000~6 <0.05 <0.05 <o.o5 <0.05 <0.05 <0.05 <0.05 <0.05 
1-12000-7 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
rr-12000-s <0.05 <0.05 <0.05 <0.05 <0.05 <lr<f) <O.o-5 <0.05 
1-20000·3 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 

IT·2UOUU•7 <0.0) <0.0::1 <o.o~ <0.05 <lf.U') <-ull) <U:U) <11.U5 
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·rABLE Jc: t•otycycllc Aronullic llydrucsarbons nl 'l"hcb11ud Drill Silcs - Nuvcn1bcr 1999 (Continued) 

: ~lnra•lk••• .. ,., .... U•••l•l••lhr••••• o..,. ..... Uo•zot(b)RMera•lkoao Uo•aot(k)IIMoranlko•• u .. ao(a)prreae ... .,., .... 
Unlq..e llad .. Jd Rtpllcate_W •Ilk a •llka .. .,... .. .,.., •Ilk a .. .,... ...,.. . Ma/111 
11·:.!50·1 <0.0) <u.u;. <U.U) <~ <u. ) <U.U) <U.U:I <u.u:> 
1·250·3 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
1'·25~- -~nb UUJI. <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.1)5 <o.os 
1'-250-5 <0.05 <0.05 <0.05 <0.05 <o.o5 <o.o5 <0.05 <o.05 
1'·250.7 <0.05 <0.05 <0.05 . <0.05 <0.05 <0.05 <0.05 <0.05 
rr-5oo-t <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <o.05 <O.O!i 
rr-5oo-3 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
1'·500_-5 <0.05_ <0.05 <0.05 <0.05 <0.05 <0.05 <0._0~ <0.05_ 
1'·500·7 <0.05 <0.05 <0.05 <0.05 <0.05 <o.o5 <0.05 <O.OS 
rr-5oo-7 Field Dup. <0.05 <O.OS <0.05 <0.05 <0.05 <O.OS <0.05 <0.0_5 
1·500·7 Lob Dup. 
rr-1000·1 < 0.05_ <0.05 <O.OS < o_.o5 <_0.05 <0.05 <0.05 <0.05 
JI•I000·3 <O.OS <0.05 <0.05 <0.05 <0.05 <o.u5 <0.05 <0.0.5 
rrr-tooo-5 <O.OS <O.OS <0.05 <O.OS <O.OS <_0.05 <0.05 <0.~ 
[1'·1000·7 <0.05 <0.05 <0.05 <o.u5 <o.us <u.u5 <O.OS <0.05 
1'-1000.7 Lnb Dup. <0.05 <O.OS <O.OS <O.OS <O.OS <0.05 <0.05 <0.05 

rr-3000·1 <0.05 <O.OS <0.05 <0.05 <O.OS <0.05 <0.05 <o.os 
1'·3000·1 Field uup. <0.05 <U.U5 <u.us <O.US <O.US <0.05 <0.05 <0.05 
1-3000·2 <0.0~ <O.OS <O.OS <O.OS <0.05 <0.05 <0~5- <0.0~ 

rr-3ooo-3 <0.05 <0.05 <0.05 <o.o5 <0.05 <o.o5 <0.05 <0.05 
1'-3000-4 <0.05 <0.05 <0.05 <0_.05_ <O.~S <0.05 <0.05 <0.05 
IT·3000·5 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
11'·3000-6 <_0.05 <().OS <0.05 <0.05 <_().()5 <0.05 <0.05 <0.05 
1·3000·7 <0.05 <0.05 <O.OS <O.OS <O.OS <O.OS <O.OS <O.OS 
T-3000·7 Lnb Dup. 
1':3001J:! <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
T-6000·1 <O.OS <0.05 <0.05 <O.OS <0.05 <0.05 <O.OS <O.OS. 
T-6000_-3 <0.0.5 <0.05 <0.05 <O,OS <0.05 <0.05 <0.0.5 <0.05 
T-6000-4 <0.05 <0.05 <0.05 <0.05 <o.o5 <0.05 <0.05 <0.05 
"!·6_()()()-S <0.05 <O.OS <O.OS <0.05 <0.05 <0.05 <0.05 <0.0~ 
'1-6000-7 <0.05 <0.05 <0.05 <0.05 <O.OS <O.OS <O.OS <0.05 
1'-6000·11 <0.05 < (1.05 <O.IJS < 0.(15 <_Q.OS <0.05 <0.05 <0.05 
1·9000·2 <O.OS <O.OS <O.OS <O.OS <O.OS <O.OS <0.05 <O.OS 
1-9000·3 • <0.05 <O.OS <0.05 <O.OS <O.OS <O.OS <0.05 <o.OS 
T:!JOOQ-S <0.05 <(J.OS <0.05 <0.05 <O.OS <O.OS <0.05 <O.OS 
T-9000-5 Ftcld Dup. <O.OS <0.05 <0.05 <0.05 <O.OS <0.05 <0.05 <O.OS 
T-9000·5 Lab Dup. <0.05 <0.05 <O.OS <0.05 <0.05 <0.05 <0.05 <0.05 
rr-9000-7 <0.05 <O.OS <O.OS <0.05 <0.05 <o.os <0.05 <0.05 
1-12000-3 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
T·l2ooo"" <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <_Q.O~ 
rr-12ooo-4 Lob Dup. <O.OS <0.05 <O.OS <0.05 <O.OS <O.OS <0.05 <0.05 
[1'·12000·5 <0.0.5 < 0,05 <0.05 < O,IJS <0.05 c:_t1.05 <0.05 <0.05 
rf-t201l0-6 <O.OS <0.05 <0.05 <O.OS <O.OS <0.05 <O.OS <O.OS 
T-12000·7 <O.OS <0.05 <0.05 . <O.OS <O.OS <0.05 <0.05 <0.05 
T-12000-8 <0.05 <0.05 <0;05 <0.05 <0.05 <0.05 <0.05 <0.05 
1·20000-3 <O.Os <0.05 <o.us <o.o5 <0.05 <o.o5 <0.05 <0.05 

[l·.lUUUU·/ <U.U:I <u.u;. <U.U:I <U.U:> <U,U) <U.U) <U.U:I .<u.u:> 
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TABLE Jc: t•otycycllc Aromatic llydrourbons at Thcbaud I> rill Sllc- Noven1bcr 1999 (Continued) 

lnd10o{l,2,3-cd)J'1ftno Dlbenz(a,h)aalh,.CIOo Ueazo{ahl)pe'7l••• 
~alqae_llallHJd Rrrflcalt_ld .. .,... •all< I 111WJ<1 
il'·l)O·I <: 0.0:1 <0.05 <: 0.0:1 
1"-250-3 <:0.0;, <0.05 <: 0.05 
rr-250-J LRb ()up. <: 0.05 <: 0.05 <: 0.05 
il'-250-5 <: 0.0) <: 0.05 <: 0.05 
i[-250-7 < p.o5 <0.05 <0.05 
r-5uo-l <: 0.05 <0.05 <: 0.05 
j[-500~ <: ().05 ' <0.01_ <0.05 
r-5uo-5 <: 0.05 <0.05 <: 0.05 

rr-soo-7 <0.05 <0.0~ <0.05 
rr-5ou-I _l'lc_lliUtlp, <O.OS <O.OS <O.OS 
rr-soo-7 Lnb Dup. 
rr-1ooo-1 <0.05 <O.o5 <0.05 
IT-1000-3 <0.05 <0.05 <0.05 
T-1000-S <: 0.05 <0.05 <0.05 
1-Juoo-7 <O.OS <0.05 <0.05 
1"·1000-7 Lnb IJup. <: 0.05 <0.05 <0.05 
T-3000·1 <0.05 <0.05 <0.05 
jf-3000·1 l'tcld Dup. <0.05 <0.05 <0.()5 

I 1·3000·2 <0.05 <0.05 <0.05 
fl'-3000·3 <0_.05 <0.05 <0.05 
rr-Jooo-4 <0.05 <0.05 <0.05 
rr-J00()-5 <:().OS <0.05 <0.05 
T·30U0-6 <O.OS <0.05 <0.05 
T·30()()·7 <0.05 <0.05 <0.05 
T-3000·7 Lnb uup. 
1·3000·8 <: 0.05 <0.05 <0.05 
T-6000·1 <0.05 <0.05 <0.05 
T·6UOO·J <: 0.05 <0.05 <0.05 
T-6000-4 <0.05 <0.05 <0.0~ 

1·6000·5 <0.05 <0.05 <o.o5 
jl'-6001). 7 <11._05 <0.0~ <0.05 
1·6000·11 <0.05 <0.05 <0.05 
jl'-9000·2 <: 0.05 <0.05 <0.~ 
T·90UO•J <O.OS <0.05 <0.05 
j I':'}()()()_-S <: o.os <: o.os <: 0.05 
I ·9000·5 l·u:ld Dup. <0.05 <0.05 <0.05 
rr-9000-s Lnb Dup. <O.OS <O.OS <0.05 
rr-9000·7 <0.05 <0.0~ <0.05 
1·12000-J <: 0.05 <0.05 <0.05 
rr-12ooo-4 < u.os <O.OS <0.05 
rr-12000-4 Lnb uup. <: 0.05 <O.os <0.05 
rr-120011-5 <0.05 <0.05 <0.05 
rr-lzuoo-<~ <O.OS <O.OS <0.05 
jf-12000·7 <0.05 <0.05 <0.05 
rr-12ooo-11 <o.os <O.US <0.0~ 
1·2UOUU·3 <: o.os <O.o5 <u.o5 

ll•lUUUU•/ <U.U)· <O.U) <U.U) 
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TABLE 4c: Sediment Quality at Thebaud Dl'lll Site- November 1999 

Total~ Carbon Total Ore- Carbon GraveL 'II> Saud_ 'II> Silt.. 'II> CIIIJ_'II> SPM BaContent 
Unlqae_statlon..ld Repllcllte_ld like tiki .. rJL 

·:.L:I0-1_ u.:z <U, l < \1, '.J. u. .I u.uuuo <U.J.U 
·:00-3 u. 0.1 <0.1 9 .1 .I 1,8 0.0008 . <0.25 
-:00-3 LabDup. 0. 0.1 <0.1 19 .2 
·:00-!i < .I <0.1 9 .I .1 0.0009 <0.27 

;r-250-7 < .I <0.1_ 9 .1 .I u.uu13 <0.20 
- ·I < .I <,U.l_ _!19. 0 . 1_ u. U.IJ(J(J!I <Q-31 
- < .!_ U.4 911. U.l_ ,0 . U.IJIJU() <U.:ZU 
- u. <U.l 99. U. l u. U.UUll <U.3U 
- < .I l.fl 97. U.l U.tl u.uu:zu <U.:ZU . l:'leklUUp • u. U.l <0.1 98.9 0.1 I u.uuoo <U.2U 
-)UO-' LabDup. 

rr-wuo-: O.l O.l . <0.1_ 99~ 0.1 0.7 U.IJ()()tl -<().20 
rr-tooo.: 0.2 < .I . <U.l 99 • <U.l u:t U.UUU!I <U.:O 
rr-1 )-~ 0.1 U.l <U.l 99. <U.I U.7 U.UUU!I <U.:O 
rr-1 J- 0.2_ < .l <U.1 99. <U.1 U.tl U.UUU!I <U.2U 

-1 Lab uo. o.1 U.l <0.1 99.2 <0.1 0.8 
-3 1 0.1 U.l <U.I 99.1 '0.1 0.8 0.0012 <0.20 
-3 XJ4 _l'leld_J.)up. U.l <0.1 <0.1 99 0.1 0.9 0.0009 <0.20 
-3 XJ4 ~:z 0.2 <0.1 0.1 99.1 <0.1 0.7 0.0011 0.3!i 
~3000-3 0.2 <0.1 <0.1 99.1 0. . 0.8 0.0004 <0.20 

rr-JU00-4 0.4 <0.1 <0.1 !J9 0.2 0.8 0.0003 <0.20 
-3000-!i 0.4 0.1 <0.1 98.9 0.2 0.9 0.0006 0.25 

T-3000-6 0.4 OJ 0.1 98.6 0.2 1.1 0.0005 <0.20 
T-3000-7 0.1 0.1 <0.1 99.2 0.1 0.7 0.0008 0.38 
T-3000-7 LabDup. 
T-3000-8 0.2 <0.1 0.1 99.2 <0.1 0.7 0.0006 0.33 
T-6000-1 0.2 < 0.1 <0.1 99 0.3 0.7 0.0003 0.23 
T-6000-3 0.2 <0.1 < 0.1 99.2 0.1 0.7 0.0025 0.28 
T-6000-4 0.6 0.2 <0.1 98.9 . 0.2 · 0.9 0.0009 0.74 
T-6000-5 0.8 0.1 <0.1 98.7 0.2 1.1. 0.0013 0.38 
T-6000-7 0.1 0.1 <0.1 99.3 0.1 0.6 0.0009 0.42 
T-6000-8 . 0.2 0.1 <0.1 ·99.2 <0.1 0.7 0.0006 0.33 
T-9000-2 0.2 <0.1 <0.1 99,2 <0.1 0.8 0.0009 0.42 
T-9000-3 0.3 <0.1 < 0.1 . 99.1 0.1 0.8 0.0027 0.48 
T-9000·5 1.2 0.2 <0.1 98.4 0.4 1.1 0.0003 <0.20 
T-9000-5 FieldDup. 1.4 0.1 0.2 97.6 0;5 1.6' 0.0004 <0.20 
T-9000-5 LabDup. 1.4 <0.1 0.1 97.6 0.6 1.7 
T-9000-7 0.2 <0.1 <0.1 99.2 <0.1 0.8 0.0027 1.60 
T-12000-3 0.3 <0.1 <0.1 99 0.2 0.8 . 0.0006 0.23 
T-12000-4 0.8 0.2 0.4 98.3 0.3 0.9 0.0023 0.20 
T-12000-4 LabDup. 0.5 0.2 0.3 98.5 0.2 0.9 
T-12000-5 . 0.6 0.3 9.4 87.6 1.9 I 0.0004 0.20 
T-12000-6 0.6 0.1 <0.1 98.9 <0.1 1.1 0.0006 <0.20 
T-12000-7 0.2 0.7 1.8 97.5 <0.1 0.6 0.0006 <0.20 
T-12000-8 0.1 0.1 1.5 97.8 < 0.1 0.7 0.0009 0.22 
T-20000-3 0.9 0.2 <0.1 98.3 0.5 1.3 0.0011 0;62 

-20000-7 o.s <0.1 3.2 96.3 '<0.1 o.s 0.0006 <0.25 
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TABLE Sc: Toxldly 111 Tlu:bilutl Shlllons- November 1999 

A•••nla Swl11bldo A•pblpocl Swn-lnl Eclalukl Fcr1UiutleM llllcrolo& 

U•kt••-•lallow ld lttplltalo ld 
"'""'~ "'""'" 1\terlallly ,.. CHtnol Mortallly % % .. trllllullea IC50 F.C50 

I·ZS0-1 <0.:>0 <IU l 0 'II. 'I >tUUYo >IUUYo 
. 1'-250-3 <0.50 <10 3 0 58.5 >IO<Wo >100"/o 
rr-250-3 Lab Oup. <0.50 
rr-250-5 <0.50 <10 3 0 82.3 >100% . >100% 
1'-250-7 . <0.50 <10 2 0 48.8 >IO<Wo >100"/o 
rr-500-1 <0.50 <10 5 0 42.8 94.00% >100% 
1rr-5oa-3 <0.50 <10 26 0 85.5 >IOQA/o >100% 
rr-500-5 <0.50 <10 7 0 43.3 89.90% >100% 
rr-500-7 <0.50 <10 9 0 90.5 >IOQA/o >100% 
rr-500-7 Field Dup. <O.SO <10 6 0 75.0 >100% >100% 
f-500-7 Lob Dup. <0.50 
1'-1000-1 
1'-1000-3 
lf-1000-5 
rr-1000-1 
rr-1000-1 Lob Dup. 
rr-3ooo-r <O.SO <10 8 0 • 93.5 >100% >100% 
r-3000-1 .Field Dup. · <0.50 <10 II 0 71.8 >100% >100% 
1'-3000-2 
f-3000-3 <0.50 <10 3 0 93.5 . >100"/o >100% 
1'-3000-4 
1'-3000-5 0.59 <10 7 0 94.0 >IOO'Yo >100% 
1'-3000-6 
T-3000-7 <0.50 <10 6 0 89.0 >IOQA/o >100% 
T-3000-7 Lob Dup. <0.50 
T-3000-8 
1'-6000-1 
1'-6000-3 
r-6000-4 
1'-6000-S 
1'-6000-7 
1'-6000-8 
1'-9000-2 
f-9000-3 
T-9000-5 
T-9000-5 Field Oup. 
r-9000-5 Lab Dup. 
T-9000-7 
T-12000·3 
rr-12000.4 
T-12000-4 Lob Dup. 
T-12000·5 
T-12000·6 
T-12000-7 
1'·12000-8 
T-20000·3 8.10 <10. II 0 87.3 . >100% >100% 
1'-2()()()0-7 <O.SU . <10 14 U 

_____. ... ~~, • ._,....,uu_.,a...,.Aa.....,. . .a~~·-._.. ·--u:~=---.a.a.as-.a.~ 
CJ3 .S > ICX,./o ;..(()()% 
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TABLE Ia: Trace Eiements at Thebaud Drill Site· Spring 2000 

Alumlnam Antl1111111y Anenlc Barium Beryllium Cadmium Chromium Cobol II Copper lrOA Lead Ullllum 
Unlqtoe_stallon kl Replkate ld 1111/k& lllllkl mclk& melkt melk& 1111/ka lftl/lc& lllllkl lllllkl mclkl mc/k& niCikl 
T-250-104 11000 <2 <2 230 <5 <0.3 7 I <2 5300 7 <5 
T-250-304 14000 <2 <2 1200 <S <0.3 7 I <2 3700 s <5 
T-250-504 14000 <2 <2 250 <S <0.3 8 I <2 5500 5.4 <5 
T-250.704 12000 <2 <2 410 <S <0.3 8 I 2 5300 4.7 <5 
T-250-7-04 Field Dup. 11000 <2 <2 280 <S <0.3 s I <2 3100 4.3 <5 
T-500-104 11000 <2 <2 180 <S <0.3 9 I 2 6900 5.5 <5 
T-500-204 14000 <2- 2 250 <S <0.3 10 I . 2 6200 6 <5 
T-500.304 15000 <2 . 2 . 900 <S <0.3 8 I <2 . 4200 5.6 <5 
T-500-404 6500 <2 <2 150 <S <0.3 3 < 1 <2 1900 2.7 <5 
T-500-504 14000 <2 2 250 <S <0.3 10 2 2 7300 6.3 <S 
T-500-604 12000 <2 <2 190 <5 <0.3 9 I 2 5500 5.4 <5 
T-500-704 10000 <2 2 200 <S <0.3 8 I <2 5000 4.9 <5 
[-500-804 10000 <2 <2 210 <5 <0.3 6 1 <2 3100 4.4 <5 
T-1000-104 6700 <2 <2 140 <S <0.3 4 <I <2 2100 2.9 <S 
T-1000-304 8800 <2 <2 210 <S <0.3 4 1 <2 2900 3.7 <S 
T-1000.504 5500 <2 <2 110 <S <0.3 3 <I <2 1800 2 <S 
T-1000.5-04 Field Dup. 5100 <2 <2 100 <S <0.3 3 <1 <2 1600 2 <S 
rr-1ooo-s04 Lab Dup. 5100 <2 <2 76 <S <0.3 3 < 1 <2 1800 1.7 <5 
T-1000-5-04d Lab Dup. 4200 <2 <2 66 <S <0.3 2 <I <2 1600 1.7 <5 
T-1000-704 9500 <2 <2 210 <S <0.3 6 I <2 2900 4.1 <S 
T-3000-104 6900 <2 <2 140 <S <0.3 6 1 <2 3100 3.8 <5 
T-3000-1-04 Field Dup. 7500 <2 <2 ISO <S <0.3 4 I <2 2300 3.5 <5 
T-3000-304 12000 <2 2 210 <S <0.3 8 I <2 4600 5.4 <5 
T-3000-504 16000 <2 2 270 <S <0.3 9 1 <2 5000 6.4 <5 
T-3000-704 6200 <2 <2 140 <S <0.3 4 <I <2 2500 2.8 <5 
T-6000-104 7300 <2 <2 150 <5 <0.3 3 <1 <2 1900 3.4 <S 
T-6000-304 6400 <2 <2 140 <S <0.3 3 <I <2 1400 3 <5 
T-6000-504 17000 <2 3 290 <S <0.3 11 I 2 5800 7.2 <5 
T-6000-704 5900 <2 <2 120 <S <0.3 4 1 <2 2800 3 <5 
T-20000-304 17000 <2 2 280 <S <0.3 12 2 2 6800 6.8 <5 
T-20000-704 3200 <2 <2 76 <S <0.3 2 <I 2 1300 '2.3 <5 
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TABLE la: Trace E!ements at Thebaud Drill Site- Spring 2000 (Continued) 

Maaaanue Molybdenum Merctol')' Nickel Seleolam SCroatlum ThaW am Tift Unlllam Va11.1dlum Zinc 
Unique ltalloll ld I Replicate ld lllllk& lllllkl lllllkl malkt m&lk& malkt Jill/let lllllkl lllllkl Jill/let mclkc 
T-250-104 120 <2 <0.01 2 <2 46 0.1 <2 0.3 12 9 
T-250-304 59 <2 <0.01 2 <2 79 0.1 <2 0.2 8 8 
T-250-504 97" <2 <0.01 2 <2 53 0.1 <2 0.3 11 9 
T-250.704 120 <2 <0.01 2 <2 51 0.1 <2 0.3 12 10 
rr-2so-1-04 Field Dup. so <2 <0.01 <2 <2 49 0.1 <2 0.2 8· 6 
T-500-104 180 <2 <0.01 2 <2 42 0.1 <2 0.4 14 12 
T-500·204 uo <2 <0.01 2 . <2 60 0.2 <2 0.4 14 II 
T-500-304 51 <2 0.01 2 <2 76 0.1 <2 0.2 9 8 
II'-500-404 19 <2 <0.01 <2 <2 26 0.1 <2 0.1 s s 
.T-500-504 180 <2 <0.01 2 " <2 58 0.1 <2 0.4 16 12 
IT-500-604 140 <2 <0.01 2 <2 49 0.1 <2 0.3 13 12 
IT-500-704 120 <2 <0.01 2 <2 44 0.1 <2 0.3 12 9 
T-500-804 ss <2 <0.01 <2 <2 43 0.1 <2 0.2 8 6 

I T-1000-104 20 <2 <0.01 <2 <2 27 0.1 <2 0.2 s s 
T-1000-304 21 <2 <0.01 <2 <2 40 0.1 <2 0.2 6 4 
T-1000-504 20 <2 <0.01 <2 <2 28 0.1 <2 0.2 s 6 
lr-tooo-5-04 Field Duo. II <2 <0.01 <2 <2 24 0.1 <2 0.1 4 4 
T-1000-504 Lab Dup. 12 <2 <0.01 <2 <2 23 <0.1 <2 0.2 s s 
T-1000-5-04d Lab Oup. 11 <2 <0.01 <2 <2 17 <0.1 <2 0.1 4 4 
T-1000-704 37 <2 <0.01 2 <2 41 0.1 <2 0.2 7 6 
T-3000-104 66 <2 <0.01 <2 <2 33 0.1 <2 0.2 8 8 
T-3000·1-04 Field Duo. 36 <2 <0.01 <2 <2 34 0.1 <2 0.2 6 s 
T-3000-304 91 <2 <0.01 2 <2 52 0.1 <2 0.3 · to 9 
I-3000-504 76 <2 <0.01 2 <2 68 0.2 <2 0.4 11 10 
T-3000-704 20 <2 <0.01 <2 <2 30 0.1 <2 0.1 6 6 
T-6000-104 29 <2 <0.01 <2 <2 33 0.1 <2 0.2 s 6 ! 

T-6000-304 20 <2 <0.01 <2 <2 31 0.1 <2 0.2 3 6 
T-6000-504 110 <2 <0.01 3 <2 74 0.2 <2 0.4 13 12 
T-6000-704 28 <2 <0.01 <2 <2 28 0.1 <2 0.2 8 7 
T-20000-304 . 190 <2 <0.01 3 <2 69 0.2 <2 0.6 IS 14 
T-20000-704 9 . <2 0.01 2 <2 17 <0.1 <2 0.2 4 13 
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TABLE 2a: Petroleum Hydroearbons at Theb11ud Drill Site- Spring 200~ 

I RePlicate lei 
IIICDZeiiC TOIUCIIt MII)'IDtnzenc ~)'JtDfl • ~ .. '-'u"'-• c .. -c,. TEH (C11.C1,) 

Unique ll1llon lei aw/11& lllllkl aw/11& . aw/11& aw/11& aw/11& lllllkl . Jlll/kl 
-:l:>u-llJ4 <0.0:.!:> <0.0:.! <0.0:.!:> < ·.o: <; :.!.:> 4.114 0.001 ::>.:>01 

T-25G-304 <0.025 <0.025. <0.025 <0.05 <_2.5 483 3.77 . 486.77 
T-250-504 <0.025 <0.025 < 0.1125 <0.05 <2.5 3.45 0.793 4.243 . 
T-~0-704 <0.025 <0.025 <0.025 <0.05 <2.5 20.7 1.23 21.93 
IIT-250-7-04 FicldDup. <0.025 <0.025 <0.025 <_()~05 <2.5 16.4 2.39 18.79 
I T-!j()0-104 <0.02!) <0.025 <0.025 <0.05 <2.5 . 0.1154 0.525 1.379 
rr-500-204 <0.02!) <0.025 <0.025 <0.05 <2.5 1.76 1.72 3.48 
rr-500-304 <0.025 <0.025 <0.025 <0.05 <2.5 279 4.01 283.QI 
T-50<!-404 <0.025 <0.025 <0.025 . <0.05 <2.5 0.753 0.658 . 1.411 
T-500-504 <0.025 <0.025 .. <0.025 <0.05 <2.5 0.596 0.769 1.365 
T-500-604 <0.025 <0.025 <0.025 <0.05 <2.5 0.529 0.983 1.512 
rr-5oo-704 <0.025 <0.025 <0.025 <0.05 <2.5 0.:[96 0.677 1.473 
T-500-804 <0.{)25 <0.025 <0.025 <0.05 <2.5 1.15 0.513 1.663 
T-1000-104 <0.025 <0.025 <0.025 <0.05 <2.5 1.94 0.561 2.501 
T-1000-304 <0.025 <0.025 <0.025 <0.05 <2.5 1.85 0.889 2.739 
T-1000-504 <0.025 <0.025 <0.025 <0.05 <2.5 <0.25 <0.25 <0.50 I 

T-1000-5-04 FtcldDup. <·0.025 <0.025 <0.025 <0.05 <2.5 <0.25 <0.25 <0.50 
-

T-1ooo-504 LabDup. <0.02!) <0.025 <0.025 <0.05 <2.5 <0.25 <_0~25 <0.50 
T-1000-5-04d LabDup. <0.025 <0.025 <0.025 <0.05 . <2.5 0.306 0.598 0.904 
T-1000-704 <0.025 <0.025 <O.o25 <0.05 <2.5 0.1174 0.566 1.44 
T-3000-104 <0.025 <0.025 <0.025 <0.05 <2.5 0.322 0.546 0.868 
T -3000-1-04 Field Dup. <0.025 <0.025 <0.025 <0.05 <2.5 <0.25 <0.25 <0.50 
1'-3000-3 )I <0.025 <0.025 <0.025 <0.05 <2.5 0.568 0.871 1.439 
T-3000-5 )I <0.025 <0.025 <0.025 <0.05 <2.5 <0.25 <0.25 <0.50 
T-3000-7 )I <0.025 <0.025 <0.025 <0.05 <2.5 0.398 . 0.722 1.12 
rr -6000-1 )I <0.025 <0.025 <0.025 <0.05 <2.5 0.313 0.843 1.156 
rr-6000-304 <0.025. <0.025 <O.o25 <0.05 <2.5 0.324 0.518 0.842 
IT-§900-504 <0.025 <0.025 <0.025 <0.05 <2.5 <0.25 <0.25 <0.50 
T-6000-704 <0.025 <0.025 <0.025 <0.05 <2.5 <0.25 <0.25 <0.50 
IT-20000-304 <0.025 <0.025 <0.025 <0.05 <2.5 <0.25 <0.25 <0.50 

-.tUUUU-Il.J'+ <0.02!) c; u.u..:::> c;u.u..::> <0.0!) <2.!) <0.2!) <0.2!) <0.!)0 
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TABLE Ja: Polycyclic Aromatic Hydrocarbons at Thebaud Drill Site- Spring 2000 

Ublg_ue station ld Re!ll_lcate ld 

-25Q-ID4 
IF250-304 
IT-250-504 
IT-:-250-7-04 
T-250-7-04 F~ldDup_ 
(T-500-104 
IT-500-204 
T-500-304 
IT-~ 
JT-S00-504 

-500-604 
-500-704 
-500-804 
-1000-104 
-WOO:J"D4 
-}®0-504 

II-1000-5-04 Field [)ull. 
IT-1000-504 LabDup~ 
IT-:-woo:s:04d ~I)_Dup. 
IT:-£000-704 
IT-3000-104 
IT-3000-1-04 Field Oup 
IT-3000-304 
rr-3000-504 

-3000-704 
r-6000-104 
'-6000-304 
·-6000-504 
-6000-704 
-20000-304 
·-20000·704 

Naphthlllene 
_llllllcl_ 
<0~ 

<O.OS 
<0.05 
<0.05 
<0.03 
<0.05 
<0.05 
<M5 
<0.05 
<0.05 
<0.05 
<0.05 
<0.05 
<0.05 
<0.05 
<0.05 
<0.05 
<0.05 
<0-:-03 
<o:os 
<0.05 
<0.05 
<0.05 
<0.05 
<0.05 
<0.05 
<0.03 
<0.05 
<0.05 
<0.05 
<: 0.05 

2-Methyluphtbalene 
_JIIIIIc&_ 

<_().0~ 
<U:OS 
<0.03 
<0.05 
<0.05 
<0.05 
<0~05 
<0.05 
<0.05 
<0.05 
<0.05 
<0.03 
<0.05 
<O.OS 
<01J3 
<0.05 
<0.05 
<0.05 
<0.05 
<0.05 
<0.05 
<0.05 
<O.OS 
<M3 
<O:US 
<O.OS 
<o-:-o-5 
<0.05 
<0.03 
<0.05 
<_0.05_ 

1-Metbylnapthll!eae 

lllllk& 
•<<J:U5_ 
<0.05 
<O-:o3 
<O.OS 
<o-:-o5 
<0.05 
<0.05 
<0.05 
<0.05 
<0.05 
<0.05 
<O:OS 
<0.05 
<o:QS 
<o:o5 
<0.05 
<O:OS 
<0.05 
<0.05 
<0.05 
<0.05 
<0.05 
<o-:05 
<0-:05 
<0.05 
<0.05 
<-0:03 
<0.0;, 
<o-:-o 
<0.0 

· <o:o5 

Aeeaaphthyleae AcenaphtheDt Fluonae Pbeaanlbrtae Anthracene 

lllllkl. ...,... mc/111_ _mclkl .~ 
.3:0.0~ _<0.0~- <_o:o5 '8).05_ <0.05 
<0.03 O.ll <O.QS <0.03 <0.{)_5 
<0.05 <J).05 <0.05 <_0.05 <0.05 
<0:03 <0-:05 < 0.()5 <O:U5 <0.05 
<OJB <0.05 <0;03 <OJB <0.05 
<0.03 <0~03 <0.05 <0.05 <0-:05 
<M5 <o:os <lf.05 <0:-03 <0.05 
<0.05 0.1 <0.0~ <0.05 <0.05 
<0.05 <0.05 <0.05 <0.05 <0.05 
<0.05 <o:-o5 <0.05 <0~05 <0.05 
<0.03 <0.05 <0.05 <O.OS <0.05 
<0.05 <0.05 <o:o5 <0.05 <0.05 
<0.05 <0:-03 <0.05 -;:0.05 <0.05 
<·0.05 <0.05 <0~05 <0.05 <0.05 
<0-:05 <0.05 <_().QS <0_.05 <0.05 
<0.05 <0.03 <0.03 <0.05 <0.05 
<Q.Q5 <_0.05 <0.~ <0.05_ <0.05 
<0~05 <0.05 <0.05 <0.05 <0.05 
<0.05 <0.05 <0.05 <0_.0~ <_().05 
<0~05 <o-:D5 <0.05 <0:-03 <0.05 
<0.05 <0~05 <0.05 <0.05 <0.05 
<"0.05 <0.05 <0.05 <0.05 <0.05 
<\l.05 <0.05 <M5 <0.05 <0.05 
<0.05 <ruB <0.05" <0.05 <0.05 
<0.05 <O.OS <-0~05 <0.05 <0.05 
<0.05 <0.05 <0.05 <0.05 <0.05 
<-0.05 <o-:05 <0.05 <0.05 <0.05 
<0.05 <0:05 <O--:o5 <O.O"J <0.05 
<0~5 <0.0) <0.05 <O:OS <o:os 
<0.05 <o:o5 <0.05 <0.05 <0.05 
<0~05 <0.05 <0.05 <0.05 <0.05 



TABLE Ja: Polycyclic Aromatic Hydrocarbons at Thebaud Drill Sites -Spring 2000 (Continued) 

FluonnlbcDe Pyrene Benz(e)Antbracene Chryeene Denzo(b)Ruoranlhene Denzo(k)Ruorantbcne Denzo(e)pyrene Pel')'lcne 
Unlqlll! ltellon lei Replicate ld lllllkl lllllkl mclkl lllllkl Jlll/k iaan<c man(~ min<a 
T-250-liJ4 <u.u::> <u.u::> <;U.U:l <u.u::> <U.I::> <;U.U::> <CU.U::> <0.05 
T-2S0-304 <O.OS <O.OS <O.OS <O.OS- <O.(S <O.OS . <O.OS <O.OS 
T-2S0-504 <0.05 <O.OS <O.OS <O.OS <O.(S <O.OS <O.OS <O.OS 
T-250-704 <O.OS <O.OS <O.OS <O.OS <O.OS <O.OS <O.OS <O.OS 
T-2 -7-04 Faeld Dup <O.OS <O.OS <O.OS <O.OS <O.OS <O.OS <O.OS <O.OS 
T-S -104 <O.OS <O.OS <O.OS <O.QS <0.05_ < .OS <O.OS <0.0! 

-s -204 <O.OS <O.OS <O.OS <O.OS <O.OS < .OS <O.OS <0.0 
-5 -304 <O.OS <O.OS <O.OS <O.OS <O.OS < .OS <O.OS <0.0 

I-S -4IM_ <O.OS <O.OS <o.OS <O.OS <0.0~ < .OS <O.OS <0.0 
T-SOO-S04 <O.OS <O.OS <O.OS <0.05 <O.OS < .OS <O.OS <O.OS 

-S00-604 <O.OS <O.OS <O.OS <O.OS <O.OS <o.os <O.OS <o.os 
-500-71)4 <O.OS <O.OS <O.OS <O.OS <O.OS <O.OS . <O.OS <0.05 

T-5QO-ISD4 <0.05 <0.05 <O.OS <O.OS <0.05 <O.OS <O.OS <O.OS 
T-1000-104 <O.OS <O.OS <O.OS <0.05 <O.OS <O.OS <O.OS <O.OS: 
·-1000-304 <O.OS <0.05 <O.OS <O.OS <O.OS <0.05 <0.05 <0.05' 
-1000-504 <O.OS <0.05 <O.OS <O.OS <O.OS <O.OS <O.OS <0.05 
-1000-S-04 Fteld_Oup <O.OS <0.05 <0.05 <O.OS <0.05_ <Q.OS <O.OS <0.05 
-1000~U4- Lab !!UP· <O.OS <O.OS <_o.os <0.0;> <O.OS < o._o_s <O.OS <O.OS 
-1000-S-04d LabOup. <O.OS <0.05 <O.OS <0.05 <0.05 <O.OS <O.OS <0.05 

IT-1000-704 <O.OS <0.05 <O.OS <O.OS <o.os <O.OS <O.OS <0.05 
IT-3000-104 <O.OS <O.OS <O.OS <O.OS <O.OS <o.os <o.os <0.05 
rr-3ooo-l-04 Faeld Dup <O.OS <0.05 <O.OS <O.OS <O.OS <0.05 <O.OS <O.OS 
r-3000-304 <0.05 <0.05 <O.OS <O.OS <0.05 <0.05 <O.OS <0.05 
T-3000-S04 <O.OS <0. s <O.OS <O.OS <O.OS <O.OS <O.OS <O.OS 
rr-3000-704 <O.OS <0. s <O.OS <0.05 <O.OS <O.OS <0.05 <O.OS 
rr -6000-1 04 <0.05 <0. 5 <O.OS <0.05 <0.05 <O.OS <O.OS <0.05 
T-6000-304 <O.OS <0. 5 <O.OS <O.OS <O.OS <O.OS <O.OS <0.05 
rr -6000-s04 <0.05 <0.05 <O.OS <O.OS <O.OS <0.05 <O.OS <0.05 
T-6000-704 <O.OS <0.05 <O.OS <0.05 <0.05 <0.05 <O.OS <0.05 
IT-20000-304 <O.OS <0.05 <O.OS <0.05 <0.05 <O.OS <O.OS <O.OS 

·:lUUI.I\.- LJ4 < '.U::> <u.u: <; I.U: <;U. 1::> <; I.U: <; I.U::> < .U::> < '.U:> 
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TABLE 3a: Polycyc:Jic: Ardmatlc: Hydrocarbons at Thebaud Drill Site· Spring 2000-(Contlnued) 

Replicate ld 
lndeno(l,1,3-cd)pyrrne Dlbellz(a,ll)aathncene &eazo(&bl)peryleac 

Unlqtle_ltallon_ld · ~ .lllllkl lllllkl 
IT-2S0-104 <u:us <-u:o5' <U.U!> 
IT-2S0-304 <O.OS <O.OS <O.OS 
T-2: 50-S04 < o-:u-s <O.OS <O.OS 

iiT-2 0-704 <O.OS <O.OS <O.OS 
OT-2 ;o-7-D4 Field DuD < o:u-s <O.OS <O.OS 
IT-S >0-1 )4 <O.OS <O.OS <O.OS 
IT-S >0-2 )4 <-O~os <O.OS <O.OS 
T-S00-31 4 <O.OS <O.tlS <O.OS 
rr:soo-404 <O.OS <0.03 <O.OS 
T=500-S04 <O.OS <O.OS <O.OS 
IT ·Soo-604 <O.OS <0.03"' <0.05 
T-S00-704 <O.OS <0.05 <O.OS 
IT-S00-804 <0.05 <O.OS <u.os I 

IT-1 J-104 <O.OS <O.OS <O.OS 
T-1 -304 <O.OS <0.05 <O.OS 
T-1 -S04 <O.OS <o:os <O.OS 
T-1 -s:D4 Field Dup . <0.03- <O.OS <O.OS 
T- Lab Dup. <0.05 <0.03"' <O.OS 
T-1000-S-04d Lab Duo. <O.OS <O.OS <O.OS 
T-1000-704 <O.OS <0.05 <O.OS 
r- 100-104 <O.OS <O.OS <O.OS 
T- 100-1-04 Fseld Dup <O.OS <O.OS <U.OS 
rr- 00-304 <0.05 <O.OS <O.OS 
T- 100-504 < 0.03' <O.OS <O.OS 
rr-3000-704 <O.OS <0.05 <O.OS 
T-6000-104 <O.OS <O.OS <O.OS 
IT-6000-304 <0.05 <O.OS <0.05 
IT -6000-S04 <O.OS <lf.OS' <O.OS 
T-6000-704 <O.OS <O.OS <O.OS 
IT-20000-304 <O.OS <O.OS <O.OS 

·2UUOU· U4 <U.U!> <U.U!) <u.uJ 



TABLE 4a: s ·edlment Quality at Thebaud Drlll Site- Spring 2000 

Total Carbaa Totlii"IDOI'I• Carbaa Total ora. Carbon Gravel_% Sand_,. Silt_% Clay_v. Moisture Ocptb 
Unlaue ltallon Jd ~Reollcale Jd ..net IIIia . ,&lka . m 

-2:1o-1 LJ4 o. <. .2 <U. 99.1 <:1 . 1:9 15 29 
T-250-304 0.5 0.1 u.4 <0.1 97.7 0. 1.4 -· 17 30 
IT-250-504' 0.4 0.2 u.;z_ <0.1 98.9 0. I 17 0 
T-250-704 0.2 . < 0.1 0.2 <0.1 99 0. 0.9 17 30 
T-250-7-04 rtekllYup. 0.2 <0.1 0.2 <0.1 99.1 0. 0.8 17 0 
T-500~104 0.2 <0.1 · o.2 <0.1 99 0.1 0.9 19 23 . 
iT-500-204 0.5 0.1 0.4 <0.1 98.9 0.1 1.1 · 18 21 
T-500-304 0.6 0.1 0.5 <0.1 98.6 0.2 1.1 19 31 
T-500-404 0.3 0.1 0.2 1.6 97.5 0.1 0.8 14 30 
T-500-504 0.4 0.1 0.3 <0.1 98.8 0.2 I 17 30 
:T-500-604 0.2 < 0.1 0.2 <0.1 98~9 - 0~2 o-:-9 rs 29 
T-500-704 0.2 0.1 0.1 <0.1 99.1 <0.1 0.9 17 28 
T-500-804 0.2 0.1 0.1 <0.1 99.1 0.1 0.9 .16 21 
T-1000-104 0.2 <0.1 . 0.2 _U.2 98.9 0.1 0.8 17 26 
T-1000-304 0.3 <0.1 0.3 0.3 98.8 0.1 0.9 16 30 
T-1000-504 0.2 <0.1 0.2 2 97.3 <0.1 0.7 13 30 
T-1000-5-04 Ftcld Oup. 0.1 <0.1 0.1 0.5 99 <0.1 0.5 13 0 
T-1000-504 LabDup. 0.2 < .0.1 0.2 2.4 9~9 0.1 0.7 15 0 I 

T-1000-5-04d LabDup. 0.1 <0.1 O.l 0.3 99.1 <0.1 o-:o 13 0 
T-1000-704 0.2 <0.1 0.2 <0.1 99.1 0.1 0.8 18 27 
T-3000-104 0.2 0.1 0.1 <0.1 99.2 <0.1 0.8 17 27 
T-3000-1-04 • Ftcld Duo. 0.2 0.1 · o.1 <0.1 99.2 <0.1 0.8 17 0 ' 

I T-3000-304 0.2 < 0.1 0.2 <0.1 98.9 0.1 I 18 29 
T-3000-504 0.5 0.1 0.4 <0.1 98.8 0.2 1 19 33 
T-3000-704 0.2 <0.1 0.2 0~ 1 99 0.1 0.9 17 33 
T-6000-104 0.2 <0.1 0.2 0.2 98.9 <0.1 0.8 16 IS 
IT-6000-304 0.2 <0.1 0.2 <0.1 99.1 0.1 0.8 16 27 
T-6000-504 0.8 0.2 0.6 <0.1 98.4 0.4 1.2 19 41 
lf-6000-704 <0.1 < 0.1 <0.1 0.2 99 <0.1 0.8 14 33 
IT-20000~304 1.1 0.2 0.9 <0.1 98.4 . 0.3 1.2 20 39 
T-20000-704 0.3 0.1 0.2 0.1 99.1 <0.1 0.8 IS 35 



TABLE Sa: Toxlc:lty at Thebaud Drill Site· Spring 2000 

lthllqllt llatioa ld . 
Ampblpod Survival Mlcrotu 

Repllute kl Mortality% .EC50 

·:.!:>U-1 LJ4 :.! >91SbiS4mw: 
T-250-304 64 64205 maiL 

-250-504 5 >98684mg/L 
T-250-704 3 >98684mg/L 

-250-7-04 duo Field Duo. 8 > 98684m1VL 
IT-500-104 4 > 98684mgiL 
T-500-204 9 > ·98684rngtL 
IT-S00-304 I > 
[T_-500-404 2 > 98684rrigiL 
IT-500-504 I >98684ing/L 
lT-500-604 · o >98684mWL 
T-500-704 I >98684mltiL 
IT~500-804 7 >98684mzL 
T-1000-104 3 >98684m~L 

IT-1000-304 4 >98684m~L 

IT-1000-504 5 >98684m~ L' 
IT-1000-5-04 Field Duo. 4 > 98684mRIL ' 
T-1000-504 Lnb Duo. 
f-1000-5-04d Lnb Duo. 
T-1000-704 3 
IT-3000-104 
IT-3000-1-04 Field Dup. 
IT-3000-304 

I T-3000-504 
lrr·3000-704 
T-6000-104 
T-6000:304 
T-6000-504 
T-6000-704 
IT-20000-304 I >98684mg/L 
IT-20000-704 12 >98684mg/L 
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TABLE I b: Trace Elements at Tbebaud Drill Site • FalllOOO 

Allltllloum Aatl-..y Ancnlc Barium Del')'lllum Cadmium Cllromlwn Calla II Copper 11'011 Lc•d Ulhlum 
[unlg_ue tlallon kl RCJIIICIIC ld _mc/kl ftlllk& mclkll mclkll mclkll mclkll mclkll mcllc& mclkl . mclkc _ftlllkC mclkc 

T-250-1-05 8800 . <2 <2 190 <5 <0.3 7 I 2 5200 4.9 <5 
T-250-1-05 LabDup. 8300 <2 <2 200 <5 <0.3 7 I 2 5000 4.9 <5 
T-250-2-05 12000 <2 2 250 <5 <0.3 9 I 2 6000 6 <5 
T-250-3-05 12000 <2 <2 890 <5 <0.3 6 I 2 3700 5.5 <5 
T-250-4-05 12000 <2 <2 340 <5 <0.3 8 I <2 4700 5.5 <5 
T-250·5-05 12000 <2 2 210 <5 <0.3 7 1 <2 . 4000 4.7 <5 
T-250-6-05 11000 <2 2 190 <5 <0.3 8 I <2 4800 4.9 <5 
T-250-7-05 11000 <2 2 220 <5 <0.3 7 I 2 4100 4.9 <5 
T-250-8-05 11000 <2 2 360 <S <0.3 9 I 2 5900 5.9 <S 
T-500-1-05 8700 <2 <2 170 <5 <0.3 7 1 3 · 4200 6.1 <5 
T-500-2-05 13000 <2· 2 240 <5 <0.3 10 1 2 6500 6.7 <5 
T-500-3-05 16000 <2 2 670 <5 <0.3 10 I 2 5300 15 <5 
T-500·3-05 Lab Oup. 16000 <2 2 660 <5 <0.3 9 I 3 5200 6.3 <5 
T-500-4-05 6300 <2 <2 120 <5 <0.3 4 <1 <2 2300 2.6 <5 
T-500-5-05 12000 <2 2 220 <5 <0.3 8 1 2 5300 5.4 <5 
T-500-6-05 11000 <2 2 190 <5 <·0.3 13 2 4 11000 7.5 <5 
T-500-7-05 10000 <2 2 210 <5 <0.3 8 I <2 5400 5.6 <5 
T-500-8-05 8500 <2 <2 170 <5 <0.3 6 1 <2 3800 4.4 <5 

T-1000-1-05 7000 <2 <2 140 <S <0.3 4 <I <2 2200 3.1 <5 
T-1000-3-05 6300 <2 <2 130 <5 <0.3 3 <1 <2 1900 2.7 <5 
T-1000-5-05 9500 <2 <2 210 <5 <0.3 5 I <2 2900 4 <5 
T-1000-7-05 8600 <2 <2 170 <5 <0.3 7 <I <2 3800 4.5 <5 
T-3000-1-05 7200 <2 <2 170 <5 <0.3 6 . I <2 3000 3.9 <5 
T-3000-1-05 Lab Dup. 7000 <2 <2 160 <5 <0.3 5 1 2 2600 3.7 <5 
T-3000-3-05 12000 <2 2 220 <5 <0.3 II 1 <2 5800 6.1 <5 
T-3000-5-05 15000 <2 2 270 <5 <0.3 9 I 2 4700 6.1 <5 
T-3000-7-05 8000 <2 <2 170 <5 <0.3 5 I <2 2500 3.8 <5 
T-6000-1-05 8700 <2 <2 180 <5 <0.3 8 1 2 4600 5.2 <5 
T -6000-3-05 8000 <2 <2 180 <5 <0.3 6 1 <2 2900 3.9 <5 
T-6000-5-05 17000 <2 3 290 <5 <0.3 12 2 3 6700 6.9 <5 
T-6000-7-05 . 5900 <2 2 100 <5 <0.3 4 . 1 <2 3000 2.5 <5 

T-20000-3-05 6600 <2 2 120 <5 <0.3 5 1 <2 4300 3.1 <5 
T-20000-7-05 15000 <2 3 270 <5 <0.3 12 2 2 6200 7.1 <5 



~ (\ "' 
TABLE lb: Trace Elements at Thebaud Drill Site- Fall 2000 

Ma111anae Molybdenum Mercury Nickel Sclelllum Strontium Tballlum TID Uranium Vanadium Zlne 
Unique ttatloD tel Replicate ld 1111/ka 1111/k& ftll/k& Jill/Icc melkl 1111/ka ll1llkl melkl lllllkl lllllkl mclka 
. T-250-1-05 160 <2 <0.01 <2 <2 42 0.1 <2 0.3 14 12 

T-250-1-05 LabOup. 140 <2 <0.01 <2 <2 42 0.1 <2 0.3 12 10 
T-250-2-05 ISO <2 <0.01 2 <2 56 0.1 <2 0.3 14 II 
T-250-3-05 48 <2 <0.01 2 <2 70 0.1 <2 0.2 8 7 
T-250-4-05 92 <2 <0.01 2 <2 58 0.1 <2 0.3 . II 9 
T-250-5-05 73 <2 <0.01 2 <2 so 0.1 <2 0.2 10 7 
T-2S0-6-05 110 <2 <0.01 2 <2 so 0.1 <2 0.3 II II 
T-250-7-05 78 <2 <0.01 2 <2 49 0.1 <2 0.3 10 9 
T-250-8-05 140 . <2 <0.01 2 <2 so 0.1 <2 0.3 . 14 10 
T-500-1-05 100 <2 <0.01 <2 <2 38 0.1 <2 0.3 10 10 
T-500-2-05 170 <2 <0.01 2 <2 57 0.2 <2 0.4 16 13 
T-500·3·05 60 <2 <0.01 2 <2 77 0.2 <2 0.3 II 9 
T-500-3-05 Lab Dup. 56 . <2 <0.01 2 <2 76 0.2 <2 0.3 II 9 
T-500-4-05 22 <2 <0.01 <2 <2 26 <0.5 <2 0.1 s . 6 
T-500·5·05 120 <2 <0.01 2 <2 so 0.2 <2 0.3 12 9 
T-500-6-05 400 <2 <0.01 2 <2 so 0.1 <.2 0.9 26 20 
T-500-7-DS 150 <2 <0.01 2 <2 47 0.1 <2 0.3 14 10 
T-500·8-05 96 <2 <0.01 <2 <2 40 0.1 <2 0.2 10 10 
T-1000·1-05 28 <2 <0.01 <2 . <2 32 0.1 <2 0.2 6 8 
T-1000-3-05 28 <2 <0.01 <2 <2 29 0.2 <2 0.1 4 6 
T-1000·5-05 35 <2 <0.01 <2 <2 42 0.2 <2 0.3 7 s 
T-1000-7-05 94 <2 <0.01 <2 <2 40 0.1 <2 0.3 10 7 
T-3000·1-05 59 <2 <0.01 <2 <2 · 38 0.1 <2 0.2 8 9 
T-3000-1-05 LabOup. 52 <2 <0.01 <2 <2 34 0.1 <2 0.2 7 8 

. T-3000-3-05 ISO <2 <0.01 2 <2 58 0.1 <2 . 0.3 14 II 
T-3000-5-05 76 <2 <0.01 2 <2 65 0.2 <2 0.3 II 8 
T-3000-7-05 36 <2 <0.01 <2 <2 38 0.1 <2 0.2 7 8 
T-6000-1-05 ISO <2 <0.01 <2 <2 39 0.1 <2 0.3 12 II 
T-6000-3-05 56 <2 <0.01 <2 <2 38 0.1 <2 0.2 7 9 
T-6000·5·05 130 <2 <0.01 2 <2 70 0.2 <2 o.s 14 II 
T-6000-7-DS 23 <2 <0.01 <2 <2 27 0.1 <2 0.2 8 6 
T-20000-3-05 60 <2 <0.01 <2 <2 30 0.1 <2 0.2 10 8 
T-20000-7-05 ISO <2 <0.01 3 <2 65 0.2 <2 o.s IS 12 
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TABLE lb: Petroleum Hydroearbons at Tbebaud Drill Site- Fall 2000 

IHeDUDe TOiueae unyiDeazeae A)'le- '"'~" c .. .c .. '-'11-c..;JI TEH (C11.Cu) 
Unlq~~e Illation ld , Rellllate kl ll1llkl 1111/111 tllllk& mallei 1111/111 ll1llkl lllllkl . melkt 

T·2SO.I·OS <0.02S <0.02S <0.02S <O.OS <2.S 0.602 1.2 1.80 

T·2SO.I·OS LabOnp. <0.02S <0.02S <0.02S <O.OS <l.S 1.06 <O.lS 1.06 

II 
T·2So-2·0S <0.02S <0.02S <0.02S <O.OS <2.S 2.68 <0.2S 2.68 

T·25o-3-0S <0.02S <0.02S <0.02S <O.OS <2.S 4<41 I.JS 4<49.35 

I T·2SO+OS <0.02S <0.025 <0.02S <O.OS <l.S 13.2 1.01 14.21 

I 

T·2SO.S·OS <0.02S <0.02S <O.OZS <O.OS <l.S O.JOS O.IS 1.16 

T·2so-6-0S <0.02S <0.02S <0.02S <O.OS <2.S <0.25 <0.2S <O.SO 

r 

T·25o-7·0S <0.02S <0.02S <0.02S <O.OS <2.S 0.9<11 0.34S 1.29 
T·2So-&·OS <0.02S <0.02S <0.02S <O.OS <l.S 16.9 S.9 22.10 

T·SDo-I·OS <0.02S <0.02S <0.02S <O.OS <2.S <0.25 <O.lS <O.SO 

T·SDo-2·05 <0.025 <0.02S <0.025 <0.05 <l.S 0.357 <0.25 0.36 

T·SDo-3·05 <0.025 <0.025 <0.025 <O.OS <2.5 35 1.88 36.81 

T·SDo-3-0S LabDnp. <0.025 <0.02S <0.025 <0.05 <2.S Sl.9 J.IS S3.7S 

T-S00-4-05 <0.02S <0.02S <0.025 <0.05 <2.S <0.25 <0.15 <O.SO 

T-soo-s.os <0.025 <O.OZS <0.025 <O.OS <2.5 0.617 O.JSI 0.97 

T·soo-6-0S <0.025 <0.02S <0.025 <O.OS <2.5 <0.25 <0.25 <O.SO 

T·SDo-7-0S <0.02S <0.025 <0.02S <O.OS <2.5 0.976 <0.2S 0.91 
. T·Soo-&·OS <0.025 <0.02S <0.025 <O.OS <2.S <0.25 <0.25 <O.SO 

T·IODo-1·05 <0.025 <0.02S <0.025 <0.05 <2.S <0.25 <0.25 <O.SO 

T·IODo-3-0S <0.02S <0.02S <0.02S <O.OS <2.S 0.357 <0.2S 0.36 

T-1000.5·05 <0.025 <0.02S <0.02S <0.05 <2.S <0.25 <0.2S <O.SO 

T-1000.7·05 · <0.025 <0.02S <0.02S <0.05 <l.S <0.25 <0.25 <O.SO 

T-3000.1·05 <0.025 <0.025 <0.025 <0.05 <2.S <0.25 <0.25 <O.SO 

T ·lOOO.I·OS Lab Dnp. <0.02S <0.025 <0.025 <O.OS <2.S <0.25 <O.lS <O.SO 

1'·3000.3·05 <0.025 <0.025 <0.025 <0.05 <2.S <0.25 <0.25 . <O.SO 

T·lODo-5·05 '<0.025 <0.025 <0.025 <O.OS <2.S <0.25 <0.25 <O.SO 

T-3000.7-05 <0.025 . <0.02S <0.025 <O.OS <2.S <0.25 <0.2S <O.SO 

T -60oo-I-D5 <0.025 <0.025 <0.025 <0.05 <2J <0.25 <0.25 <O.SO 

T -60oo-l·OS <0.025 <0.025 <0.025 <O.OS <2.S <0.25 <0.2S <O.SO 

T -60oo-5·05 <0.025 <0.025 <0.025 <0.05 <2.S <0.25 <0.25 <0.50 

T-60oo-7-D5 <0.02S <0.025 <0.025 <0.05 <2.S <0.25 <0.25 <O.SO 

T·2Dooo-3-05 <0.025 <0.02S <0.025 <O.OS <2.5 <0.2S <O.lS <O.SO 

T·20ooo-7-05 <0.025 <0.075 <0.025 <0.05 <2.S <0.25 <0.25 <O.SO 



n 

TABLE Jb: Polycyclic Aromatic Hydrocarbons at Thebaud DrlJJ Site- Fall lOGO 

Napblbaleae 2-Methylnapbtbalene l-Meth=baleae Aceaa~leae Aceaapbllleae Fluoreae Pbenaotbn:ne ADihraceae 
Ulllqae 11111011 ld Repllcale ld 1111/111 'lllllka 1111/k& """' 1111/k& ll1likl 

I 

·:.I.!IU· •U!I <U.U:I <u.u:~ <U.U:I < I,U: < .U:I < . <U.I!I <U.U:I 
T-250-1-05 Lab Dup. <0.05 <0.05 <0.05 <0.05 <0.05 <0. 5 <0.05 <0.05 
T-250-2-05 <0.05 <0.05 <0.05 <0.05 <0.05 <0. 5 <0.05 <0.05 
T-250-3-05 <0.05 <0.05 <0.05 <0.05 <0.05 <0. 5 <0.05 <0.05 
T-250-4-05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <u.05 <0.05 
T-250-5-05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
T-250-6-05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 . <0.05 <0.05 
T-250-7-05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
T-250-8-05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
T-500·1-05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
T-500-2-05 <0.05 <0.05 <0.05 <oN <0.05 <0.05 <0.05 <0.05 
T-500·3-05 <0.05 <0.05 <0.05 <1Df5 <0.05 <0.05 <0.05 <0.05 
T-500-3-05 Lab Oup. <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
:J'-500-4-05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
T-500-5·05 <0.05 <0.05 <-0:05 <0.05 <0.05 <0.05 <0.05 <0.05 
T-500-6-05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
T-500-7-05 <0~ <o.o-s- <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
T-500-8-05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
T-10( )0-1-05 
T-1 -3-05 
T-1 J-5-05 
T-1 J-7-05 
T-3 J-1-05 
T -30()0-1-05 Lab IJUp. 
T-30()0-3-05 
T-30()0-5-05 
T-30()0-7-05 
T-6000-1-05 
T -6000-3-05 
T -6000-5-05 
T-6000-7-05 
T-20000-3-05 
T-20000-7-05 



TABLE 3b: Polycyclic: Aromatic: Hydrocarbons at Thebaud Dr111 Sites -Fall 2000 (Continued} 

F1110rantbene PyreDe BciiZ(a)anlhracene Chryune Dcazo(b)lluoranlhcnc BciWI(k)IIIIOranlbeDC . Bcnzo(a)pyrcne Pcrylene 
Unlqae station ld Repllate ld. lllllk2 lllllk2 1111/ka 1111/ka .Dalka aw/111 m&lkl 1111/kl 

-:.:,:,u- -u,:, <u.u,:, <u.u,:, <u. <u.u: <u.u: <u.u,:, <u.u,:, <u.u,:, 
T-250-1-05 Lab Oup. <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.0~ <0.0~ 

T-2~0-2-0~ <0.0~ <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
T-250-3-05 <0.05 <0."05 <0.05 <0.05 <0.0~ <0.05 <0.05 <0.05 

· T-250-4-05 <0.0!; <O.O_!i_ <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 

I 
T-250-5-05 <0.05 <0.05 <0.05· ·<0.05 <0.05 <0.05 <0.05 <0.05 
T-250-6-05 :<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
T-250-7-05 <0.05 <0.05 <0.05 <0.05 < .0.0~ <0.05 <0.05 <0.05 
T-250-8-05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 .<0.05 <0.05 
T-5()(}-1-05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
T-500-2-05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
T-500-3-05 <0.05 <0.05 <0.05 <0.05 <0.0~ <0.05 <0.05 <0.05 
T-500-3-05 Lab Oup. <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
T-500-4-05 <0.05 <0.05 <0.05 <0.05 <0.05 . <0.05 <0.05 <0.05 
T-500-5-05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
T-500-6-05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
T-5()9~7-05 ·<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <O.Q5 
T-~()0-8-05 <0.05 <0.05 <0.05 <0.05 <0.0~ <0.05 <0.05 <0.05 

T-1uou-1-05 
·r-1 uoo~3-D5 
T-1uou-5-05 
T-1000-7-05 
T-3000-1-05 
T-3000-1-05 Lab Dup. 
T-3000-3-05 
T-3000-5-05 
T-3ooo-7-05 
T-6UUU-1-05 
T-6000-3-05 
T -6000-5-05 I 

T-6000-7-05 
T-20000-3-05 
T-20000-7-05 
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TABLE Jb: Polyeycllc Aromatic Hydrocarbons at Thebaud Drill Site· FalllOOO (Continued) 

I lndeno(l,l,l-cd)pyrene DlbciiZ(•,b)aDibncene Benzo(ebiJperyle~~e 

~-•tlllaca_ld I Repllate ld mclkc .mclkc mclkc 
-:.?.~0- -LJ~ < .0~ < '.0~ < 1 .0~ 

T-2SO-I-OS La_!)_ DuJ). <O.OS <O.OS <(J .OS 
.1'-2~0-2-05 <O.OS <_(}.OS <{I .OS 
T-2S0-3-0S <O.O!i <o.os <O.OS 
T-2S0-4-0S <O.OS <O.O!i <o.os 
T-2So-S-OS <O.OS <O.OS <O.OS 
·T-2S0-6-0S <O.OS <O.OS <O.OS 
T-2S0-7-0S <O.OS <O.OS <O.OS 
T-2S0-8-0S <O.OS <o.os <O.OS 
T-S00-1-0S <O.OS <O.OS <O.OS 
T-S00-2-0S <O.OS <O.OS <O.OS 
T-S00-3-0S . <O.OS <O.OS . <O.OS 
T-5_()()-3-0S lab OuJ). <O.OS <_Q.OS <O.OS 
T-S00-4-0S <O.OS <O.OS <O.OS 
T-SOO-S-OS <O.OS <O.OS <O.OS 
T·Soo-6-0S <O.OS <o.os <O.OS 
T-S00-7-0S <O.OS <0.0!) <O.OS 
T-S00-8-0S <O.OS <O.OS <O.OS 
T-1000-1-0S 
T-1000-3-0S 
T-1000-S-OS 
T-1000-7-0S 
T-3000-1-05 
T-3000-1-DS Lab Dup. 
T-3000·3-0S 
T-3000·5·05 
T- -7-0S 
T -1-0S 
T -3-0S 
T -S-OS 
T-6000-7·0~ 

T-20000-3-0S 
T-20000-7-0S 
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TABLE 4b: Sediment Quality at Thebaud Dr111 Site - Fall 2000 

To111 C1rboll ToCIIIIIOfl. Carboll Toll I Ora. Carboll CnvcJ_v. S.od_% Slit_% a.y_v. Moisture Otplb 
Unlque_lllllon ld Replleale ld 1111111& Ilk& likE m 

-:l:,o- - J:, 0.4 0.2 u . ..: <u. ';1';1. U.l U.l! II .t';l 

T-2SO-I-OS l.ai>_Oup. 0.4 0.2 0.2 <0.1 99 0.1 0.8 17 29 
T-2S0-2-0S 0_.3 0.2 o.l <0.1 99 0.1 0.9 18 Jl 
T-2S0-3-0S 0.6 0.4 0.2 <0.1 91S.6 0.3 1.2 21 JS 
T-2S0-4-0S O.J 0.2 0.1 <0.1 98.9 0.1 0.9 19 37 
T·2So-!l-DS 0.3 0.2 0.1 <0.1 98.9 0.1 I 18 33.S 
T-2S0-6·DS O.J 0.2 0.1 <0.1 99 0.1 0.8 . 18 Jl 
T-2S0-7-0S 0.3 0.2 0.1 <0.1 99.1 1.9 0.9 17 31 
T-2S0-8-0S 0.3 0-~- 0.1 <0.1 98.9 0.2 0.9 17 28 

· T-S00-1-0S 0.2 0.2 < 0.1 <0.1 99.1 0.1 0.8 17 31 
T-S00·2~0S 0.3 0.2 0.1 <0.1 99 <0.1 I 16 27 
T-S00-3-0S o.s 0.4 o.l <0.1 98.6 0.1 1.2 20 3!1 
T·SOO-J-OS Lab Oup. 0.4 0.4 <0.1 <0.1 98.6 0.3 1.1 19 3S 

· T-S00-4-0S 0.4. 0.4 <0.1 o.s 98.6 0.1 0.8 13 37 
T·SOO-S-OS 0.2 0.2 <0.1 <0.1 98.9 0.1 I 19 
T-S00-6-0S 0.2 0.2 <0.1 <0.1 99.1 0.1 0.9 17 31 
T-S00-7-DS 0,£ _0.~ <0.1 0.1 98.9 0.1 0.8 18 37.2 
T-S00-8-0S 0.2 0.2 <0.1 <0.1 99.1 <0.1 0.9 17 31 
I-1000-1~ 0.3 0.2 0.1 0.2 98.9 <0.1 0.9 17 22 
T-1000-3_-0S 0_.3 0.2 0.1 0.2 98.9 <0.1 0.9 16 28 
T-1000-5-DS 0.2 0.2 <0.1 <0.1 99.1 < 0.1 0.9 IS 26 
T-1000-7-0S O.J 0.2 0.1 <0.1 99.1 <0.1 0.9 17 JO 
T-3000-1-05 0.2 0.2 <0.1 <0.1 99.1 <0.1 0.9 18 17 i 

T-3000-1-0S Lab Oup. 0.2 0.2 <0.1 .<0.1 99.1 <0.1 0.9 l7 17 
T-3000-3-05 0.3 0.2 0.1 <0.1 99 <0.1 I 18 30-34 i 

T-3000-S-OS o.s 0.4 0.1 <0.1 98.9 <0.1 L1 18 36 I 

T-3000-7-0S 0.2 0.2 <0.1 <0.1 99.3 <0.1 0.7 16 27 
T -6000-I·DS 0.2 0.2 <0.1 <0.1 98.9 3.8 L1 18 17 
T -6000-3-0S 0.2 0.2 ·< 0.1 0.2 99 <0.1 0.9 16 34 
T -6000-S-OS I 0.7 0.3 <0.1 98.7 0.2 1.1 19 39 
T-6000-7-0S 0.2 0.2 <0.1 0.1 98.8 o.s 0.7 IS 22 

T-20000-3-0S 0.6 0.2 0.4 2 97.2 <0.1 0.8 IS 39 
T-20000-7-0S 1.4 I 0.4 <0.1 97.S 0.9 t.S 22 23.S 
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TABLE Sb: Toxicity at Thcbaud Drill Site· Fall 2000 

Ampblpod Survival Mlrrotox 
~nlque nation ld Repllrate ld Mortality% ECSO 

T-250-1·05 5 >!lllbll4 
T-250-1-05 Lab Dup. 
T-250-2-05 3 >98684 
T-250-3-05 43 >98684 
T-250-4-05 6 >98684 
T-250-5-05 5 >98684 
T-250-6-05 15 >98684 
T-250-7-05 5 >98684 
T-250-8-05 6 >98684 
T-500-1-05 4 >98684 
T-S00-2-05 3 >98684 
T-500-3-05 I >98684 
T-500-3·05 . Lab Dup,' 
T-500-4-05 18 >98684 
T-500-5-05 10 >98684 
T-500-6-05 13 >98684 I 

T-500-7-05 13 >98684 
T-500-8-05 12 >98684 I 

T-1000-1-05 21 >98684 
T-1000-3-05 16 >98684 
T-1000·5-05 II >98684 
T-1000-7-05 15 >98684 I 

T-3000-1-05 I 

T-3000-1-05 Lab Oup. 
T-3000-3-05 
T-3000-5-05 
T-3000·7-05 
T-6000·1-05 
T -6000·3-05 

. T-6000·5-05 
T-6000-7-05 

T-20000·3-05 10 >98684 . 

T-20000·7·05 13 >98684 



c Laboratory Analytical Results 
for Sediment from Thebaud Field, June 2001 

• Table 1: Trace Elements 
• Table 2: Petroleum Hydrocarbons 
• Table 3: Toxicity 
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TABLE 1: Trace Elements at Thebaud Gas Field- Spring 2001 

ru~que..:.statiou_ld' Suh:~llf!f~ :Qa:rl,un, , Ammoitla 

mglkg mg[)m ·m~ 

IT-250-1 <20 240 6.32 
lr-250-3 <20 790 3.25 

lr-250-5 <20 220 4.79 

lr-250-7 <20 210 3.32 

lr-500-1 <20 180 1.63 

lr-500-3 <20 1200 <0.25 

lr-500-5 <20 240 0.94 

IT-500-7 <20 150 4.93 

1T-1ooo.1 <20 160 0.68 

lr-1000-3 <20 190 4.52 

lr-1000-5 <20 120 1.24 

lr-1000-7 <20 200 0.6 

lr-3000-1 160 

lr-3000-1-Field Dup 160 
tr-3000-3 240 
lr-3000-5 270 
lr-3000-7 140 

lr-6000-1 180 

lr-6000-3 140 

lr-6000-5 300 

IT -6000-5-Lab Dup 310 

lr-6000-7 110 

lr-20000-3 300 
tr-20000-7 97 
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TABLE 2: Petroleum Hydrocarbons at Thebaud Gas Field- Spring 2001 

w-- - - --- ---------

lfnlque_statlon_ld 
Benzene Toluene Ethylbenzene Xyl'enes CrCto Cu-C1a <;zt-Cn TEH (CwCu) 

mg/kg mglkg , mglkg ll)glkg mglkg mg/kg mglkg mglkg 

lr-250-1 <0.025 <0.025 <0.025 <0.050 <2.5 0.712 0.812 <3 .0 

T-250-3 <O.Q25 <0.025 <0.025 <0.050 <2.5 356 3.25 360 

T-250-5 <0.025 <0.025 <0.025 <0.050 <2.5 0.402 0.451 <3.0 

T-250-7 <0.025 <0.025 <0.025 <0.050 <2.5 1.72 0.744 <3.0 

T-500-1 <0.025 <0.025 <0.025 <0.050 <2.5 <0.250 0.537 <3.0 

T-500-3 <0.025 <0.025 <0.025 <0.050 <2.5 557 7.89 564 

:r-500-5 <O.o25 <0.025 <0.025 <0.050 <2.5 0.89 0.622 <3 .0 

lr-500-7 <0.025 <0.025 <0.025 <0.050 <2.5 <0.250 0.386 <3.0 

lr-1000-1 <0.025 <0.025 <0.025 <0.050 <2.5 <0.250 0.427 <3 

lr-1000-3 <0.025 <0.025 <0.025 <0.050 <2.5 <0.250 0.366 <3.0 

lr-1000-5 <0.025 <0.025 <0.025 <0.050 <2.5 <0.250 0.44 <3.0 

rr-1000-1 <0.025 <0.025 <0.025 <0.050 <2.5 <0.250 0.386 <3.0 

IT-3000-1 <0.025 <0.025 <0.025 <0.050 <2.5 <0.250 0.37 <3.0 

IT-3000-1-Field Dup <0.025 <0.025 <0.025 <0.050 <2.5 <0.250 0.366 <3.0 

lr-3000-3 <0.025 <0.025 <0.025 <0.050 <2.5 0.309 0.494 <3.0 

tr-3000-5 <0.025 <0.025 <0.025 <0.050 <2.5 <0.250 0.531 <3.0 

T-3000-7 <0.025 <0.025 <0.025 <0.050 <2.5 <0.250 0.41 <3.0 

T-6000-1 <0.025 <0.025 <0.025 <0.050 <2.5 <0.250 0.366 <3.0 

T-6000-3 <0.025 <0.025 <0.025 <0.050 <2.5 <0.250 0.446 <3.0 

lr-6000-5 <0.025 <0.025 <0.025 <0.050 <2.5 <0.250 0.962 <3.0 

lr -6000-5-Lab Dup <0.025 <0.025 <0.025 <0.050 <2.5 <0.250 0.658 <3.0 

T-6000-7 <0.025 <0.025 <0.025 <0.050 <2.5 <0.250 0.476 <3.0 

T-20000-3 <0.025 <0.025 <0.025 <0.050 <2.5 <0.250 0.649 <3.0 

T-20000-7 <0.025 <0.025 <0.025 <0.050 <2.5 <0.250 0.525 <3.0 



TABLE 3: Toxicity at Thebaud Gas Field- Spring 2001 

!unique. station ld 
Amphlpod-Survlv~l . - - 1\Io~llty}l~'• ,. 

fr-250-1 1 

tr-250-3 46 
fr-250-5 3 
tr-250-7 1 
IT.5oo-1 2 
[-500-3 30 
IT-500-5 2 
t!:.-500-7 6 
IT-1000-1 5 
tr-1000-3 3 · 
IT-1000-5 2 

-1000-7 3 
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Laboratory Analytical Results 
for Sediment from Thebaud Field, July 2002 

• Table 1: Trace Elements 
• Table 2: Petroleum Hydrocarbons 

Table 3: Toxicity 



TABLE 1: Trace Elements at The baud Gas Field - Summer 2002 

~ -

~ · [nt~stati~Aii'tl ; d'Sulplilde~ .,_Biuiulft"" IJJ. .,l!ill'~nlal>!< 

~~· 'eB ro mWk£ W""milki .I ~ ~~11& 

T-250-1 <20 230 0.55 
T-250-3 120 1200 <0.31 
T-250-5 <20 230 1.44 
T-250-7 <20 240 0.93 
T-500-1 <20 180 0.62 
T-500-3 170 810 14.1 
T-500-5 <20 260 2.04 
T-500-7 <20 190 0.3 
T-1000-1 <20 110 0.54 
T-1000-1- Lab Dup <20 120 <0.3 
T-1000-3 <20 130 0.49 
T-1000-5 <20 100 0.64 
T-1000-7 <20 180 1.22 
T-3000-1 <20 170 0.72 
T-3000-3 <20 240 0.74 
T-3000-3- Field Dup <20 240 0.79 
T-3000-5 <20 260 6.17 
T-3000-7 <20 160 0.66 
T-6000-1 <20 120 0.36 
T-6000-3 <20 130 0.36 
T-6000-5 <20 280 4.32 
T-6000-7 <20 110 0.76 
T-20000-3 22 270 34.9 
T-20000-7 <20 88 0.35 
T-20000-7- Lab Dup <20 75 0.54 
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TABLE 2: Petroleum Hydrocarbons at Thebaud Gas Field- Summer 2002 
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TABLE 3: Toxicity at Thebaud Gas Field- Summer 2002 

"""';>" • --.....-. 1 ~~ Amlthmrutl~!!~~-un1cfu~~~~~a~ , - ·~- M_-;·ruutf•%~- -·; 
rr-250-1 2 
IT-250-3 47 
IT-250-3 Duo 44 
T-250-3 Duo 47 
lt-250-3 Dup 44 
T-250-5 1 
T-250-7 2 
T-500-1 4 
T-500-3 7 
T-500-5 1 
IT-500-7 3 
T-1000-3 1 
T-1000-5 7 
T-1000-1 6 
IT-1000-7 10 



Laboratory Analytical Results 
for Sediment from North Triumph Field 

( • November 1998 Data 
• June 1999 Data 
• November 1999 Data 
• June 2000 Data 
• November 2000 Data 
• June 2001 Data 

( 
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Laboratory Analytical Results 
for Sediment from North Triumph Field, November 1998 

• Table 1: Trace Elements 
• Table 2: Petroleum Hydrocarbons 
• Table 3: Polycyclic Aromatic Hydrocarbons 
• Table 4: Sediment Quality 
• Table 5: Toxicity 

( 
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TABLE Ill: Tratre Elen1ents nt North Triumph l>rlll Site- No\•emher 1998 

- - -- -~ ---· - ---- - -

· ,\ltutliatunt ,\allnooay t\rs•Mit Uorluno ll<l')'lllultO Jlnron Cad111lw•• ClaruMtlt~Ht Cubolt COJ>!Mt lrua Load Llthluno 

Unlq••.uadoo_ld lkpll<ul• Jd lttt:/kl\ '"t:lkM "'Wkl: 1Ht:/k1: lttt:/kll "'Wkll . •t:lkl: •t:lkl •WI< a IWt:/kl: IMI'/IIII lllt:/kl •t:lktt 

NT-250·1 9360 <2 <2 140 <S <S <0.3 4 I <2 2200 4.1 <5 
NT-250-3 14200 <2 2 200 <S <5 <0.3 8 I 2 4210 6.5 <5 
NT-250-5 13500 <2 2 190 <5 <5 <0.3 7 I 2 4060 6.6 <5 
NT-250-7 9610 <2 <2 ISO <5 <5 <0.3 4 I <2 2300 4.3 <5 
NT-250-7 Field Dup. 9440 <2 <2 140 <S <S <0.3 5 I <2 2570 4.7 <5 
NT-500-1 10700 <2 <2 180 <5 <5 <0.3 6 I 4 3300 5 <5 
NT·S00-3 13400 <2 2 200 <S <5 <0.3 8 I 2 4200 6.5 <5 
NT-500-3 Lab D'up. 
NT-500-5 11300 <2 <2 170 <5 <5 <0.3 s I <2 3000 5.1 <5 
NT-500-7 12200 <2 <2 180 <5 <5 <0.3 5 I <2 2800 5.3 <5 
NT-1000-1 12100 <2 2 180 <5 <5 <0.3 6 I <2 3370 4.9 <5 
NT-1000-1 Field Dup. 12400 <2 2 180 <S <5 <0.3 7 I 2 3800 s.s <5 
NT-1000-3 10800 <2 2 170 <5 <5 <0.3 5 I 2 2600 .4.5 <5 

I ~T-1000-3 Lab Dup. 
IINT-1000-5 9360 <2 <2 140 <5 <5 <0.3 5 I <2 2400 4.8 <5 
NT·I000-7 13200 <2 · 2 200 <5 <5 <0.3 7 I 2 3900 5.6 <5 
NT-3000·1 15400 <2 <2 200 <5 <S <0.3 7 I 2 4100 . 5.6 <5 
NT-3000-1 .Lub Dup. 
NT-3000-2 14400 <2 2 190 <S <S <0.3 10 2 2 7340 6.7 <5 
NT-3000-2 Lub Dup. 12700 <2 <2 160 . <5 <5 <0.3 8 I 2 5500 5.1 <5 
NT-3000·3 IS IOU <2 2 200 <S <S <0.3 II I 3 4720 6.2 <5 
NT-3000-4 9630 <2 <2 ISO <5 <5 <0.3 3 I <2 1860 3.9 <5 
NT-3000-5 9550 <2 <2 ISO <5 <5 <0.3 4 I <2 2300 4.2 <5 ' 

NT-3000·5 Lab Dup. 10800 <2 <2 160 <5 <5 <0.3 s <I <2 3000 4.6 <5 
NT-3000-6 12800 <2 <2 200 <5 <5 <0.3 6 I 3 3610 5.5 <5 
NT-3000-7 11100 <2 <2 ISO <S <S <0.3 s ' I <2 3160 4.7 <5 
NT-3000-8 14900 <2 2 210 <5 <S <0.3 8 I 2 4500 6.2 <5 
NT-5000·1 98\10 <2 <2 ISO <5 <5 <0.3 4 I <2 2300 4 <5 
NT-5000-2 17200 <2 <2 240 <S <5 <0.3 8 I 2 5000 6.4 <5 
NT-5000·3 12900 <2 2 170 <5 <S <0.3 7 I 2 4210 5.2 <5 
NT-5000·3 Field I>UJl. 9!110 <" <2 ISO <5 <5 < 0.3 s I <2 2540 4.1 <5 
NT-5000-5 10100 <2 <2 140 <5 <5 <0.3 5 I <2 3080 4.1 <5 
NT-5000·5 Luh Dup. 8320 <2 <2 IJO <S <5 <0.3 4 <I <2 2200 3.7 <5 
NT-5000·6 11500 <2 <2 1110 <5 <5 <0.3 s I <2 2920 5 <5 
NT-5000-7 1}720 <2 <2 140 <5 <5 <0.3 4 I 2 1800 4.3 <5 
NT-5000·8 4340 <2 <2 79 <5 - <5 <0.3 2. <I <2 830 2.1 <5 
NT-7500·1 5000 <2 <2 68 <S <5 <0.3 <2 <I <2 650 1.9 <5 
NT-7500-3 12·100 <2 2 180 <S <5 <0.3 6 I 2 3610 5.1 <5 
NT-7500·5 ·6230 <2 <2 100 <5 <5 <0.3 2 <I <2 1400 2.7 <5 
NT-7500-6 9270 <2 <2 140 <5 <5 <0.3 s I <2 2390 4.4 <5 
NT-7500-7 9080 <2 <2 130. <5 <5 <0.3 3 I <2 2000 5.2 <5 
NT-10000·1 17600 <2 2 250 <5 <5 <0.3 8 I 2 6070 6.8 <5 
NT-10000-3 IOSOO <2 <2 170 <S <5 <0.3 4 I <2 2500 4.4 <5 
NT-10000-7 9270 <2 <., 140 <5 <5 <0.3 5 I <2 2300 4.4 <5 
NT-10000-8 17600 <2 2 250 <5 <5 <0.3 10 2 2 6360 7.7 <5 
NT-21KI00-3 79·111 <2 <2 1011 <5 <5 <0.3 4 I <2 25011 3.6 <5 

I ---- -.-,1- --.. r <5 NT·:!IKKKI·'/ 2'!'~! . .. ~~ .. ~ o; ~ •. ll.l 2 •: I <:2 'JIKI 2.') ·- ·-- . ··--· ~. -· - .. . -
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TAUU: 111: 'fr11ce r.:lemenls nl North Trio11111h Drill Silc- November 1998(Conlinucd) 

,.. .. , ..... lllulybd,.Mnl ,.. ..... .,. Nlcktl Selrnl•• Slroatl•• ThalliuM n. Uranlu111 Vaaadluoo Zloc 

Unlquo 1lalln_ld lttplkRit_ld Dla/kll • elk& • elk II •zlkl: •zlkc •zlkt •Wk.: •Ilk& ...... , •Ilk& •Ilk& 
NT-250-1 69 <2 <0.01 <2 <2 44 0.1 <2 0.3 6 II 
NT-250-3 160 <2 <0.01 2 <2 58 0.2 <2 0.4 II 19 
NT-250·5 130 <2 <0.01 2 <2 54 0.2 <2 0.4 II 14 
NT-250-7 76 <2 <0.01 <'2 "<2 45 0.1 <2 0.3 7 II 
NT-250-7 Field Oup. 90 <2 <0.01 <2 <2 44 0.1 <2 0.3 7 10 
NT-500-1 120 <2 <0.01 2 <2 44 0.1 <2 0.3 . 9 14 

Nl"-500·3 ISO <2 <0.01 2 <2 58 0.2 <2 0.5 II 14 

NT-500-3 · Lnb Olll>· 
NT-500-5 91 <2 <0.01 2 <2 so 0.1 <2 0.3 8 12 
NT-500·7 77 <2 <0.01 <2 <2 51 0.2 <2 0.3 8 18 ' 

NT-1000-1 120 . <2 <0.01 2 <2 so 0.1 <2 0.3 9 10 

INT-1000-1 Field Oup. 160 <2 <0.01 2 <2 49 0.1 <2 0.4 10 10 
:NT-1000-3 79 <2 <0.01 2 <2 43 0.1 · <2 0.3 8 9 

NT-1000-3 Lub l>up. 
NT-1000-5 78 <2 <0.01 <2 <2 41 0.1 <2 0.4 7 II 

NT-1000-7 ISO <2 <0.01 2 <2 52 0.2· <2 0.3 II 10 
NT-3000-1 ISO <2 <0.01 2 <2 ss 0.2 <2 0.4 II II 

NT-3000-1 • Lob Dup. 
NT-3000·2 320 . <2 <0.01 3 <2 56 0.2 <2 0.6 17 20 
NT-3000-2 Lob Dup. 230 <2 <0.01 2 <2 52 0.2 <2 o .. s 13 15 
NT-3000·3 ISO <"' <0.01 3 <2 58 0.2 <2 0.4 12 10 
NT-3000-4 53 <2 <0.01 <2 <2 41 0.1 <2 0.2 6 10 

NT-3000-5 81 <2 <0.01 <2 <2 40 0.1 <2 0.2 7 8 

NT-3000-5 Lob Dup. 120 <2 <0.01 <2 <2 45 0.1 <2 0.2 8 8 
NT-3000-6 120 <2 <0.01 3 <2 53 0.1 <2 0.3 10 10 
NT-3000-7 130 <2 <0.01 2 <2 45 0.1 <2 0.3 8 8 
NT-3000-8 160 <2 <0.01 2 <2 59 0.2 <2 0.4 13 28 
NT-5000-1 97 <2 <0.01 <2 <2 40 0.1 <2 0.2 6 10 
NT-5000-2 180 <2 <0.01 3 <2 62 0.2 <2 o.s 14 12 
NT-5000-3 170 <2 <0.01 2 <2 51 0.1 <2 0.3 II II 
NT-5000-3 Field Dup. 88 <2 <0.01 <2 <2 41 0.1 <2 0.3 7 8 
NT-5000-5 140 <2 <0.01 <2 <2 41 0.1 <2 0.3 8 8 
NT-5000-5 Lub Oup. 80 <2 <0.01 <2 <2 35 0.1 <2 0.2 7 9 
NT-5000-6 94 <2 <0.01 2 <2 48 0.1 <2 0.2 8 9 
NT-5000-7 47 <2 <0.01 <2 <2 43 0.1 <2 0.2 s 10 

NT-5000-8 20 <2 <0.01 <2 <2 24 0.1 <2 0.1 3 6 
NT-7500·1 16 <2 <0.01 <2 <2 21 0.1 <2 0.2 2 6 
NT-7500-3 110 <2 <0.01 2 <2 49 0.1 <2 0.4 10 10 
NT-7500-5 36 <2 <0.01 <2 <2 28 0.1 <2 0.2 4 6 
NT-7500-6 78 <2 <0.01 2 <2 38 0.1 <2 0.2 7 8 
NT-7500·7 69 <2 <0.01 <2 <2 40 0.1 <2 0.2 6 16 
NT-10000·1 170 <2 <ll.OI 3 <2 61 0.2 <2 o.s 13 13 
NT-10000·3 6') <2 <O.ot <2 <2 •12 0.1 <2 0.2 7 8 

NT-10000-7 84 <2 <0.01 <2 . <2 40 0.1 <2 0.3 7 II 
NT-I I){)()()-I! 2(10 <2 < 0.111 3 <2 71 0.2 <2 0.6 15 20 
NT-:!Illlllll·) h!l < 2 <lUll <·7. < 2 .lJ II. I <2 11.2 (, Ill 
N'f".iiiiiitii:':,--- ---·--· - ·7;;---·- ········ ... :. ....... . -.-ii"iii'- -:-T· ·--:;r-· --·-:;;;- -ii_l_ •: 1. liZ ~ .. Ill 
'--· 
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TAIJLI~ 211: l'l!lroleumllytlrorAbnns :11 Norllt 'J'riumplt l>rill Sile- Novrmber 1998 

- ~--~- - - - - ~-- -

Uenarae Toluto~e ~:ohylbew .. •• Xylc•n c,-c,. c,.c .. c ... cu TEll (Cu.Cul Tl'll 

Llnlquo_alallo•Jd Ropllule_ld •lllflca •&Ike Mc/ke ··rJke 111rJke •&Ike •rJkl •a/Ill . •&Ike 
NT-250-1 <0.025 <0.025 <0.025 <0.05 <2.5 1.3 2.76 103 4.06 
NT-250-3 <0.025 <0.025 <0.025 <0.05 < 2.5- 0.329 1.44 87 1.77 
NT-250-5 <O.Q25 <0.025 <0.025 <0.05 <2.5 0.371 1.75 100 2.12 

I NT-250-7 <0.025 <0.025 <0.025 <0.05 <2.5 0.746 1.04 91 . 1.79 
I NT-250-7 Field Dup. <0.025 <0.025 <0.025 <0.05 <2.5 < 1.5 <2 84 0 
NT-500·1 <0.025 < O.o25 <0.025 <0.05 <2.5 0.1!61! 2.31! 114 3.24 
NT-500-3 <0.025 <0.025 <0.025 <0.05 <2.5 <2.5 <3.5 108 0 
NT-500-3 Lnb Dup. <0.025 <0.025 <0,025 <0.05 <2.5 0.372 1.21! 95 1.66 
NT-500·5 <0.025 <0.025 <0.025 <0.05 <2.5 1.23 2.44 96 3.67 
NT-500-7 <0.025 <O.Q25 <0.025 <0.05 <2.5 1.53 4.06 124 5.59 
NT-1000·1 <O.Q25 <0.025 <0.025 <0.05 <2.5 <0.25 3.21 78 3.21 
NT-1000·1 Field Oup. <0.025 <0.025 <0.025 <0.05 <2.5 0.556 2.08 121 2.63 
NT-1000-3 <O.o25 <0.025 <0.025 <0.05 <2.5 <0.25 .1.08 108 1.08 
NT-1000-3 Lnb Dup. <0.025 <0.025 <0.025 <0.05 <2.5 <0.25 ' 1.11 84 1.11 
NT-1000-5 <O.Q25 <0.025 <O.Q25 <0.05 <2.5 1.35 3.46 127 4.81 
NT-1000-7 <0.025 <0.025 <O.Q25 <0.05 <2.5 < 1.5 <3.5 99 0 
NT-3000·1 <O.Q25 <0.025 <0.025 <0.05 <2.5 0.81 2.16 103 2.97 
NT-300Q-I . Lnb Dup. <0.025 <0.025 <0.025 <0.05 <2.5 <0.8 <2 112 0 
NT-300Q-2. <0.025 <0.025 <0.025 <0.05 <2.5 <2.5 <3.5 88 0 
NT-3000·2 Lnb Dup. 
NT-3000·3 <0.025 <0.025 <0.025 <0.05 <2.5 0.777 2.62 103 3.39 I 

NT-3000-4 <0.025 <0.025 <0.025 <0.05 <2.5 0.33'.1 1.15 '.12 1.49 
NT-300Q-5 <0.025 <0.025 <0.025 <0.05 <2.5 0.434 1.89 120 2.32 
NT-300Q-5 Lob Dup. 
NT·300Q-6 <O.Q25 <O.Q25 <0.025 <0.05 <2.5 <0.4 <0.25 Ill 0 
NT-3000-7 <0.025 <0.025 <0.025 <0.05 <2.5 <0.25 1.03 109 1.03 
NT-3000·11 <0.025 <0.025 <0.025 <0.05 <2.5 0.61 2.95 121 3.56 
NT-5000·1 <0.025 <0.025 <0.025 <0.05 <2.5 <0.8 < 1.5 118 0 
NT-5000-2 <0.025 <0.025 <O.Q25 <0.05 <2.5 0.782 2.2 70 2.98 
NT-500Q-3 <0.025 <0.025 <0.025 <0.05 <2.5 <0.25 0.858 102 0.86 
NT-5000·3 Field Oup. <0.025 <0.025 <O.o25 <0.05 <2.5 <0.25 o.615 96 0.62 
NT-5000·5 <0,025 <0.025 <0.025 <0.05 <2.5 <0.25 1.1 94 1.1 
NT-5000-5 Lnb Oup. 
NT-5000-6 <0.025 <0.025 <0.025 <0.05 <2.5 <I < 1.5 102 0 
NT-5000-7 <0.025 <0.025 <0.025 <0.05 <2.5 <0.25 1.26 96 1.26 
NT-5000-8 <0.025 <0.025 <0.025 <0.05 <2.5 0.347 . 0.748 86 1.1 
NT-7500·1 < 0.()25 < 0.025 <0.025 < 0.05 <2.5 0.3•1•1 <0.25 77 0.34 
NT-7500-3 <0.025 <0.025 <0.025 <0.05 <2.5 0.817 2.61 86 3.43 
NT-7500·5 <O.o25 < O.Q25 <0.025 <0.05 <2.5 <0.25 <0.25 83 0 
NT-7500-6 <0.025 <0.025 <0.025 <0.05 <2.5 < 1.5 < 1.75 120 0 
NT-7500-7 <0.025 <0.025 <0.025 <0.05 <2.5 0.449 1.74 95 2.19 
NT-10000·1 <0.025 <0.025 <0.025 <0.05 <2.5 0.718 1.76 85 2.48 
NT-10000-3 <0.025 <0.025 <O.Q25 <0.05 <2.5 0.337 <0.25 80 0.34 
NT-10000-7 <0.025 <0.025 <0.025 <0.05 <2.5 0.376 1.31 107 1.68 
NT-10000·8 · <0.025 <0.025 <0.025 <0.05 <2.5 <2.5 <4.5 103 0 
NT-211111111·3 <11.025 < 11.1125 <0.02!1 <().(1!1 <2.!1 U.JCol 1.2 1111 1.57 
NT·:!lltKKI-7 ·: 11.1125 •: II.U:!S <11.025 .; 11.(15 <2.5 I.IK 2.115 '.14 3.24 
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TABLE Ju: l'oly~ydit Aromnci~ llycJrocnrbons ut North 'l'rlumr•lt Drill Site- November 1998 

Nat>kiUleae l-~lrlh)·lnat>hlhalrnr 1-Molhylnapllaaleno ,\ ......... h)1••• Arrnat>lolhrae .,uereno (•hrna•thnat Att.lhrateHr 
Unlqat_llaiiH_Id Repllcale_ld •elk• mc/k& "'clkl •clkc •elk& lila/Ill lila/Ill ma/ka 

NT-250-1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT-250-3 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
I~T-250-5 <0.05 <0.05 <0.05 <0.05 <O.OS <0.05 <O.OS <0.05 
tNT•250-7 <0.05 <0.05 <0.05 <O.OS <0.05 <0.05 <0.05 <0.05 
!NT-250-7 FiclcJ Oup. <0.05 <0.05 <0.05 <0.05 ' <O.OS <0.05 <0.05 <O.OS 
'NT-500-1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT-S00-3 <0,05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT-500-3 Lob'Oup. 
NT-S00-5 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT-500-7 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 -<0.05 <O.OS 
NT-1000-1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <O.OS 
NT-1000-1 Field Dup. <O.OS <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
N'l'-1000-3 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT-1000-3 Lob Dup. 
NT-1000-5 <O.OS <0.05 <0.05 <0.05 <0.05 <0.05 <O.OS <0.05 
NT-1000-7 <0.05 <0.05 <0.05 <0.05 <0.05 <O.OS <O.OS <O.OS 
NT-3000-1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT-3000-1 Lobj)up. 
NT-3000-2 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT-3000-2 Lnb Dup. <O.o5· <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT-3000-3 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05· <0.05 <0.05 
NT-3000-4 <0.05 <0.05 . <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT-3000·5 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT-3000-5 Lnb Dup. <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT-3000-6 <0.05 <0.05 <0.05 <0,05 <0.05 <0.05 <0.05 <0.05. 
NT-3000-7 <0.05 <0.05 <0.05 <0.05 <0.05 ·<0.05 <0.05 <0.05 
NT-3000-8 <0.05 <0.05 <0.05 <O.OS <0.05 <0.05 <0.05 <O.OS : 

NT-5000-1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT-5000·2 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 I 

NT-5000-3 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT-5000-3 Field Dup. <O.OS <0.05 <0.05 <0.05 <0.05 <0.05 <O.OS <O.OS 
NT-5000-5 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT-5000-5 Lob Dup. <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT-5000-6 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT-5000-7 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT-5000-8 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT-7500-1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT-7500-3 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <O.OS <O.OS 
NT-7500-S <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <O.OS 
NT-7500-6 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <O.OS <0.05 
NT-7500-7 <O.OS <O.OS <0.05 <0.05 <O.OS <0.05 <0.05 <O.OS 
NT-I 0000-1 . <0.05 <0.05 <O.OS <0.05 <O.OS <O.OS <0.05 <0.05 
NT-10000-3 <0.05 <0.05 <O.OS <O.OS <0.05 <O.OS <0.05 <0.05 
NT-10000-7 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <O.OS 
NT-10000·8 <O.OS <O.OS <0.05 <O.OS <O.OS <0.05 <O.OS <O.OS 
NT-20000-3 <0.05 <O.OS <0.05 <O.OS <O.OS <0.05 <O.OS <0.05 
N'I'-21KKKl-7 < tltl:i ,. 11.11~ •: (I tl .~ •'(J.(J:; ,. tl.U5 •• 11 .11~ -: 11 .11~ -: II~~~ I ---1116·------- .. --
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TAI.ILI~ Jn: PolyC:)'c:llc: Aromatic: llydruc:urbons 111 North Triumph Drill Sile • Nu,·ember 1998 (Continued) 

l-1t~onntb•fte Jt)'frUt Ucna(o)onlhrattne Chrys••• UtHau(b)DaiH'IInlhcne UcMau(k)Ononnlbcoo u .. au(a)pyrenc . 

Unlq•t_JIAlloa_ld lttlllltole_ld m&fk& ••clkl ntllfk& 1111:11<1 mcfkc mcfkc nocfka 
NT-250-1 . <0.05 <0.05 . <0.05 <0.05 <0.05 <0.05 <0.05 
NT-250·3 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT-250.5 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT-250-7 <0.05 <0.05 <0.05 -<0.05 . <0.05 <0.05 c;o.o5 
NT-250.7 Field Dup. <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT-500.1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT-500.3 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT-500-3 Lob·Dup. 
NT-500.5 <0.05 <0.05 <0.05 ·<0.05 <0.05 <0.05 <0.05 
NT-500.7 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT-IOOQ-1 <0.05 <o.o5 <0.05 <0.05 <0.05 <0.05 <0.05 

.NT-1000-1 Field Dup. <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT-1000-3 <0.05 <0.05 <0.05 .<0.05 <0.05 <0.05 <0.05 
NT-IOOQ-3 LobDup. 
NT-IOOQ-5 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 I 

NT-1000-7 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT-300Q.I <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT-300Q.I . Lob.Dup. 
NT-3000·2 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 . <0.05 
NT-300Q.2 LobDup. <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 . <0.05 
NT-3000-3 <0.05 <0.05 <0.05 <0.05 . <0.05 <0.05 :< 0.05 
NT-3000·4 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT-3000-5 <0.05 <0.05 <0.05 ·<0.05 <0.05 <0.05 <0.05 
NT-300Q.5 Lob Dup. <0.05 <0.05 <0.05 <0.05 . <0.05 <0.05 <0.05 
NT-3000-6 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT-3000-7 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT-3000-8 <0.05 <0.05 <0.05 <0.05 <o:o5 <0.05 <0.05 
NT-5000·1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT-SOOQ-2 <0.05 <0.05 <.O.OS <O.OS <0.05 <0.05 <0.05 
NT-5000-3 <0.05 <0.05 <O.OS <0.05 <0.05 <0.05 <0.05 
NT-5000·3 Field l>up. <0.05 <O.OS <0.05 <O.OS <O.OS <0.05 <O.OS 
NT-5000·5 <0.05 <O.OS <0.05 <O.OS <0.05 <0.05 <0.05 
NT-5000·5 Lub Dup. · <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT-5000·6 <0.05 <0.05 <O.OS <0.05 <0.05 <O.OS <0.05 
NT-5000-7 <0.05 <0.05 <O.OS <0.05 <0.05 <0.05 <0.05 
NT-5000·8 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT-7500·1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT-7500-3 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT-7500-5 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT-7500.6 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT-7500.7 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT-10000-1 <0.05 . <0.05 <0.05 <0.05 <0.05 . <0.05 <0.05 
NT-10000·3 - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT-10000-7 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT-10000-8 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT-20000·3 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT-~~KKK!· 7 .. ~ :_11.11~ •• 11.0~ •. 11.0~ · :_ 11,!1!\. ~11.11~ •:U.II:'i -<:ll,ll!'i . .. . - . . . . . ... - ... .... 
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TAULI~ 311: l'olyeydie A_ronutllc llydrotnrbons 111 Norell TrhniiJih llrill Sllc • Nonrnbc1· I !1!18 (Conlinucd) 

Uhkl••-•l•liiHI_hl t· ll .. tlle•l•_ld 

NT-250·1 
NT-250·3 
NT-250-5 
NT-250-7 
NT-250-7 I Field Dup. 
NT-500-1 
NT-500·3 
NT-500.3 · I Lab Dup. 
NT-500·5 
NT-500·7 
NT-1000-1 
NT-1000-1 Field Dup. 
NT-1000·3 
NT-IIJ00-3 l.uh I>I!J'. 
NT-1000-5 
NT-1000·7 
NT-3000· 1 
NT-3000-1 Lnb D~ 
NT-3000·2 
NT-3000·2 LobO~ 

NT-3000-3 
NT-3000-4 
NT-3000·5 
NT-3000·5 Lab Dup. 
NT-3000·6 
NT-3000-7 
NT-3000-8 
NT-S000-1 
NT-5000·2 
NT-5000-3 
NT-5000-3 FiddDI!J'. 
NT-5000·5 
NT-5000-5 Lnb Dup. 
NT-5000-6 
'NT-5000·7 
NT-5000-8 
NT-7500-1 
NT-7500·3 
NT-7500·5 
NT-7500-6 
NT-7500-7 
NT-10000·1 
NT-10000-3 
NT-10000-7 
NT-10000·8 

t•rrylcue 

.. !Ilk~ 
<0.05 
<0.05 
<0.05 
<0.05 
<0.05 
<0.05 
<0.05 

<0.05 
<O.OS 
<O.OS 
<0.05 
<0.05 

<0.05 
<O.OS 
<0.05 

<0.05 
<0.05 
<O.OS 
<0.05 
<O.OS 
<0.05 
<0.05 
<0.05 
<0.05 
<0.05 
<0.05 
<0.05 
<0.05 
<0.05 
<0.05 
<0.05 
<0.05 
<0.05 
<0.05 
<O.OS 
<O.OS 
<0.05 
<0.05 
<O.OS 
<0.05 
<0.05 
<0.05 
·: 0.115 

lo.troo( l,l,l·td}ll)"rrne 

•!Ill< I 
<0.05 
<0.05 
<0.05 
<0.05 
<0.05 
<0.05 
<0.05 

<O.OS 
<0.05 
<0.05 
<0.05 
<0.05 

<0.05 
<0.05 
<O.OS 

<0.05 
<0.05 
<O.OS 
<O.OS 
<0.05 
<0.05 
<O.OS 
<0.05 
<0.05 
<O.OS 
<0.05 
<O.OS 
<O.OS 
<0.05 
<0.05 
<0.05 
<0.05 
<0.05 
<0.05 
<0.05 
<0.05 
<0.05 
<0.05 
<0.05 
<O.OS 
<0.05 
<0.05 
<0.05 NT-20000-J 

N r. :!IKIIKI."I ·----·-·-·-~,_... ... 1-' -""--·-~ 11.115 .. . 1 ...... ... · "l! .ll:i 

Ulhcuz(M,Ia)sudllr•tctac 

lft!likl 

<0.05 
<0.05 
<0.05 
<0.05 
<0.05 
<0.05 
<0.05 

<0.05 
<O.OS 
<0.05 
<O.OS 
<O.OS 

<0.05 
<O.OS 
<0.05 

<O.OS 
<0.05 
<O.OS 
<0.05 
<O.OS 
<0.05 
<0.05 
<0.05 
<0.05 
<O.OS 
< o.os 
<O.US 
<O.OS 
<0.05 
<0.05 
<0.05 
<O.OS 
<0.05 
<0.05 
<0.05 
<O.OS 
<0.05 
<0.05 
<O;OS 
<O.OS 
<O.OS 
<0.05 
-: u.us 
• 11115 

00 •-·. - . ~ --· 

llrwzo(ahi}Joerrl••• 

M(l/l<l 

<0.05 
<0.05 
<0.05 
<0.05 
<O.OS 

. <0.05 
<0.05 

<O.OS 
<0.05 
<O.OS 
<0.05 
<O.OS 

<0.05 
<0.05 
<O.OS 

<O.OS 
<O.OS 
<O.OS 
<0.05 
<O.OS 
<0.05 
<0.05 
<O.OS 
<O.OS 
<O.OS 
<0.05 
<0.05 
<O.OS 
<0.05 
<0.05 
<0.05 
<0.05 
<0.05 
<0.05 
<O.OS 
<0.05 
<O.OS 
<0.05 
<0.05 
<O.OS 
<0.05 
<O.OS 
<0.05 
·: u.us -=· 

r\ 
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TABLE 4a: Sediment Quallty at North Triumph Drill Site· November 1998 

. TOIIIIIIIOf'B. Carbon TOIIII 01"1o Carbon GnaveL-. Sand_ .. SUI_-. Clay_-. SPM Ba Content 
UalqueJiatlon,Jd RepllcateJd 1/111 ~ 
INT·:.I.50· 0.3 0.3 0~ 1 !111.4 0 • .) U_.\1 u. IU() <U.J 
N -250- 0.4 0. < .I 97.9 0.9 1.2 ,• u. 101_ _0~40 

- m- 0.3 0. < . 1 9' • l.l 1.4 0. IU4 <0.3 
- 0- • 7 0 • < .1 0.4 1 0.0003 0.40 
• iO-~ FicldDup. .2 0. < .1 0.4 1.2 0.0004 0.30 
- IU-1 .1 0.5 <0.1 i.l 0.4 0.9 0.0005 <0.3 

N~- KJ-J .I 0.6_ 0.1 1.1 1 0.0003 0.58 
NT-500-3 Lab·uup. 
NT·5DU-5 0.2 0.4 0.3 !17.6 J.Z 0.!1_ 0.000.) 0.4.) 

NT-5DU-7 0.2 0.5 <0.1 !111.5 .0.5 I O.UUU6 0.60 
NT-luou-1 0.2 0.6 <0.1 97.11 0.7 1.5 O.UUU6 0.75 

-1000-1 FicldDup. 0.3 0.5 0.7 97.4 0.7 1.2 0.0010 0.95 
-1uou-3 0.2 0.6 < 0.1 97.8 1.1 l.Z 0.00011 1.23 
-luou-3 LabDup. 
-1000-5 0.7 0.4_ <0.1 98.4 0.5 1.1 0.0006 0.33 

N' - 000-7 U.:l. 0.11 1.4 'J7.J O.'J 1.5 0.0010 0.45 
N1-Juou-1 0.3 0.8 <0.1 97.9 0.9 1.2 O.QQ<M_ _QJI8 
NT-3uou-1 Labuup. 

-3 1-2 0.2 0.5 <0.1 97.9 1.2 I 0.0011 0.98 
~1-3 2 Lab DUD. <0.1 98.5 0.6 0.9 
~~ -- -j 0.3 . 1.1 <0.1 95 3.4 1.6 0.0005 0.48 

-J 1-4 0.2 0.4 0.2 911 0.7 I 0.0003 <0.3 
-Juou-5 0.2 0.4 0.2 911.2 0.5 ).I_ O.(J(J()3 0.83 
• 001 5 LabDup. 0.3 97.9 0.7 · I 
-1001 -6 0,2 0.5 0.4 97.4 0.9 1.2 0.0001 1.28 
-1001 -7 0.1 '0,4 <0.1 98.5 0.7 0.11 O.JUU< 0.48 
- 10011-8 0.1 0.7 <0.1 'J7.7 0.11 1.4 o. IUU' 0 . .)3 

'f -5uou-1 . . <0.1 0.6 <0.1 ')11.3 0.6 _u, IIJl _9.5U 
~· -5uou-2 0.4 0.11 <0.1 ')6.11 1.7 1.4 O.IUU: 0.38 
~· "5uou-J u.s 0.5 <0.1 98.1 0.7 l. . 0.()()(!2_ . _0.45 
~· -5uou-3 FicldDup. <0.1 0.7 <0.1 97.6 1.3 I. . 0.0001 _0.40 

IN' -5uou-5 0.1 0.4 <0.1 97.11 1.1 L Jl.U!@_ _O.'JS 
INT-5uou-5 LabDup. <0.1 911 0.9 ). 

INT-5uou-6 0.3 0.7 <0.1 'J7.'J O.'J 1.3 O.OUU'J 0.70 
~· -5uou-7 .0.9 0.4 <0.1 ')8.5 0.6 0.9_ 0.0004 0.55 
~· ·5000-8 0.4 . 0.2 0.5 'JII.7 0.1 0.7 o.oooz 0.511 

-75QU-J 0.1 0.3 2.9 96 ·0.2 0.11 0.0001 0.50 
-75DU-3 0.2 o. <0.1 97.4 1.2 1.3 0.00011 0.911 
-7500-5 0.1 0.4 <0.1 98.3 . 0.5 1.1 0.0007 1.38 
-·f.)QU-(1 _!).2 0.4 0.1 98.5 0.5 (.~ 0.0005 0.38 

INT-75DU-7 <0.1 0. <0.1 'JII.II 0.3 (.~ O.()()()J. <0.3 
INT-IOU00-1 0.3 I 5.6 91.11 l.Z 
NT-10000-3 0.1 . 0.4 <0.1 ')<) 0.2 l. 0.0013 3.50 
NT-10000-7 0.9 0.5 <0.1 98.6 0.4 I 0.0004 <0.3 
NT-10000-8 1.4 0.8 <0.1 98 0.8 1.2 0.0004 0.35 
NT-20000-3 0.2 0.2 <0.1 95.5 3.7 0.8 0.0001 0.48 
NT-20000-7 0.2 0.3 1.6 97.6 0.1 .0.8 0.0005 1.50 
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'1',\IJLI!: !n: Toxlrity nl Nurlh Triumph Drill Site· Nonmbrr 1998 

-- " ....... ,. SNI(tklde A•p~lpod s .. n~ .. , Echhoold F ct1Uiaalle• ltllcrolo& 

Unlq••-•lodon_ld lbpll .. le_ld ... (Ilk~ nt.:/kR Morlallly Vo Coolnol Mortality % % FerlllluiiH ICSO ECSO 

NT-250·1_ <0.05 <O.OS II 7. u.uo IU.II >JUU"/o 
N'l'-250-3 0.28 <0.05 0 2 0.00 6.1 >IOIWo 
Nl'-250·5 0.14 <0.05 10 2 0.33 14.3 >100% 
NT-250-7 <0.05 <0.05 4 2 0.00 5.1 . >100% 
N'l'-250·7 Field Dup. <0.05 <0.05 13 2 0.00 5.1 >100% 
N'l'-500-1 <0.05 <0.05 10 2 0.00 5.3 >IOO'Yo 
NT-500-3 0.25 <0.05 2 2 0.00 8.6 >IOIWa 
.NT-500-3 t.ub Uup. 
NT-500-5 <0.05 <0.05 9 2 0.00 37.9 >100% 
NT-500-7 1.41 <0.05 12 2 0.00 14.8 >100% 
NT-1000-1 

;INT -1000-1 
1

NT-1000-3 
Field Our>. 

INT-1000-3 LnbDup. 
.NT-1000-5 
1 NT·I000-7 
Nl'-3000-1 0.28 <0.05 7 2 0.00 30.1 >IOIWa 
NT-3000-1 Lnb Dup. 
NT-3000-2 
NT-3000-2 Lob Dup. 
N'J'-3000-3 <0.05 <0.05 12 2 0.00 17.5 >100% 
NT-3000-4 
NT-3000-5 <0.05 <0.05 20 2 70.00 >1000/o 
NT-3000-5 Lab Dup. 
NT-3000-6 
NT-3000-7 <0.05 No result 15 2 0.33 6.0 >100% 
NT-3000·8 
NT-5000·1 
NT-5000-2 ' 

N'J'-5000-3 
NT-5000-3 Field Dup. 
NT-5000-5 
NT-5000-5 Lnb Dup. 
NT-5000-6 
NT-5000-7 
NT-5000-8 
NT-7500-1 
NT-7500-3 
NT-1500-5 
NT-7500-6 
NT-7500-7 
N'J'-10000-1 
NT-10000·3 
NT-10000-7 
N'J'-10000-8 
NT-20000·3 <0.0!1 <0.05 32 2 54.00 80.4 >100"/o 
N'l'·:!llllllllo7 ... ()~ • .. ll!'i 2!'i 2 1.1111 C:l() :>IIIII% .. .. - ,opo oo 0 0 ' ' .. . . 



Laboratory Analytical Results 
for Sediment from North Triumph Field, June 1999 

( • Table 1: Trace Elements 
• Table 2: Petroleum Hydrocarbons 
• Table 3: Polycyclic Aromatic Hydrocarbons 
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• Table 5: Toxicity 
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TADLE I b: Trnce Elements nt North Triumph Dl'ill Sile- June 1999 

,\huHhuu• AMII111ony Antnlc U•ri•'" llrry!Uum lloraM Cad110lwm ChruH&iMM Coball Cor>prr lro• Lrad UllllUIH I 

Uniquf_•latlo•_ld u,1,nucr_l.r "'r:lkc .. r;/11, lllr;/IIC lftr;/111: mJ:/ka IMc/kJI Rlc/kC mc/kc •elk a "'elk I lllc/kl ... .,.., atg/k& 

NT-250-1 6600 <2 <2 110 <S <S <0.3 3 <I <2 1300 3.1 < S, 
NT-2S0-1 Lob J)up. 7600 <2 <2 ISO <S . <S <0.3 3 <I <2 ISOO 3.4 <S 
NT-2S0-3 13000 <2 <2 210 <S <S <0.3 6 I <2 3000 S.8 <S 
NT-2S0-5 13000 <2 2 210 <S <S <0.3 7 I 2 3700 6 <S 
NT-2SO-S Field Dup. ISOOO <2 2 240 <S <S <0.3 9 I 2 S700 6.8 <S 
NT-2S0-7 9100 . <2 <2 ISO <S <S <0.3 4 <I <2 1900 4.2 <S 
NT-S00-1 7200 <2 <2 140 <S <S <0.3 3 <I 2 1300 3.3 <S 
NT-500-3 12000 <2 2 200 <S <5 <0.3 6 I 2 3300 S.4 <5 
NT-S00-5 11000 <2 <2 180 <5 <S < 0.3 6 I <2 3000 S.4 <5 
NT-S00-7 10000 <2 <2 170 <5 <S <0.3 4 I <2 2SOO 4.6 <S 
NT-1000-1 13000 <2 2 230 <5 <5 <0.3 7 I 2 4000 6.2 <S 
NT-1000-3 11000 <2 <2 200 <5 <S <0.3 6 I <2 3200 S.7 <S 
NT-1000-5 9400 <2 <2 160 <S <S <0.3 4 I <2 2400 4.9 <5 
NT-1000-7 11000 <2 2 180 . <S <S <0.3 5 I <2 3000 S.4 <S 
NT-3000-1 ISOOO <2 2 240 <S <S <0.3 9 2 2 6100 7.3 <5 
NT-3000·2 . 12000 <2 2 200 <S <S <0.3 7 I 2 sooo 6 <S 
NT-3000-2 Field Dtcll. 12000 <2 2 180 <S <S <0.3 8 I 2 S400 S.5 <S 
NT-3000-3 12000 <2 2 200 <S <S <0.3 s I <2 3100 6 <S 
NT-3000-4 8100 <2 <2 130 <S <5 <0.3 4 I <2 2300 3.8 <S 
NT-:1000-'I l.nh l>u(J. ')600 <2 <2 150 <S <S <11.3 (I i <2 3300 4.6 <S 
NT-3000-S !)<)00 <2 <2 170 <5 <5 <0.3 6 I <2 2800 s <S 
NT-3000-6 11000 <2 <2 180 <5 <5 <0.3 6 I 2 3000 5.4 <5 
NT-3000-7 9100 <2 <2 160 <5 <5 <0.3 6 I <2 ' 2800 4.7 <S 
NT-3000-8 14000 <2 2 210 <5 <5 <0.3 10 I 2 S700 6.4 <S 
NT-5000-1 . 10000 <2 <2 170 <S <S <0.3 s I <2 2700 4.2 <S 
NT-5000-2 14000 <2 2 240 <S <5 <0.3 9 I 2 ssoo 6.7 <S 
NT-5000-3 13000 <2 2 200 <5 <5 <0.3 9 I 2 5300 6.1 <S 
NT-5000-5 7300 <2 <2 130 <S <5 <0.3 4 <I <2 1700 3.4 <5 I 

NT:5ooo-5 Field Dup. 8600 <2 <2 1•10 <5 <S <0.3 5 I <2 2400 4.2 <S 
NT-5000-6 111100 <2 <2 ISO <S <5 <0.3 s I ' <2 2500 4.4 <S 
NT-5000-7 12000 <2 <2 200 <S <5 <0.3 7 I 2 3800 5.7 <S 
NT-5000-8 4600 <2 ·<2 82 <5 <5 <0.3 2 <I <2 970 2.4 <5 
NT-7500-1 5200 <2 <2 84 <5 <5 <0.3 2 <I '<2 1200 2.6 <5 
NT-7500-3 14000 <2 2 230 <5 <5 <0.3 10 I 2 5600 6.4 <5 
NT-7500-5 5600 <2 <2 94 <5 <5 <0.3 3 <I <2 ISOO 2.9 <5 
NT-7500-S Lub Dup. 6600 <2 <2 120 <5 <5 <0.3 4 <I <2 ISOO 3.4 <5 
Nl'-7500-6 8000 <2 <2 140 <5 <5 <0.3 4 I <2 1900 4.1 <5 
NT-7500-7 10000 <2 <2 160 <S <S '<0.3 6 I <2 3000 5.1 <5 
NT -I 0000-1 16000 <2 2 240 <S <5 <0.3 II 2 2 6200 6.7 <5 
NT-10000-3 4600 . <2 <2 84 <5 <5 <0.3 . 2 <I <2 950 2.2 <5 
NT-10000-7 · 10000 <2 <2 170 <S <S <0.3 6 I <2 2900 4.7 <S 
NT-10000-8 17000 <2 2 2SO <S <S <0.3 13 2 2 7400 7.3 <S 
NT-10000-8 Field Dup. 16000 <2 2 240 <S <S <0.3 9 2 2 5700 6.4 <5 
NT-20000-3 10000 <2 2 170 <5 <5 <0.3 6 I <2 2800 4.5 <5 
~'!'~-~uuu~I-L - - . --- - 47tlll <: 2 ~ 1 . . 11:\ -~ ~ <-5 .-: u.~ 2 .-:I <:2 K5U VI -:s 

-· . . - ··--- -··. -··· ·- -· 
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TAULE I b: Trnrr Elements nt North T•·lumph Drill Sit~- Jun~ 1999 (Continued) 

M••a••ne Mlllybd .. um M<t<MI")' Nickol S.lulum Sll•••t SlrulluOM T~alliuo n .. UroaluM Vaaadlultl Zlac 

Unlqae_olalloa_ld Repllcale_ld •Rikc ·Rik~ mJ:Ikc ••J:IkK noc/11~ IOIJ:/kl •llfkc IMJ:/kl •clkc IMJ:/kl NJI/kC "'""• 
NT-250·'1 37 <2 <0.01 <2 <2 <0.5 28 0.1 <2 0.2 4 5 
NT-2.50-1 Lob Dup. 45 <2 <0.01 <2 <2 <0.5 34 0.1 <2 0.2 5 5 
NT-250·3 82 <2 <0.01 2 <2 <0.5 55 0.2 <2 0.3 8 8 
NT-250-5 130 <2 <0.01 2 <2 <0.5 55 0.2 <2 0.4 10 9 
NT-250-5 Field Dup. 190 <2 <0.01 2 <2 <0.5 63 0.2 <2 0.5 13 12 
NT-250-7 55 <2 <0.01 <2 · <2 <0.5 40 0.1 <2 0.2 5 6 
NT-500-1 30 <2 < 0.01 <2 <2 <0.5 33 0.1 <2 0.2 4 5 
NT-500·3 100 <2 <0.01 2 <2 <O.S so 0.2 <2 0;3 9 8 
NT-SOO-S 96 <2 <0.01 2 <2 <0.5 47 0.2 <2 0.3 8 7 
NT-500-7 72 <2 <0.01 <2 <2 <O.s · 43 0.2 <2 0.3 7 7 
NT-1000-1 140 <2 <0.01 2 <2 <O.S ss 0.2 <2 0.4 10 9 
NT-1000-3 98 <2 <0.01 2 <2 <0.5 so 0.2 <2 0.3 9 8 
NT· I000-5 78 <2 <0.01 <2 <2 <0.5 41 0.1 · <2 0.3 6 7 

,NT·I000-7 
I 

87 <2 <0.01 2 <2 <0.5 46 0.2 <2 0.3 8 8 
NT-3000-1 220 <2 <0.01 2 <2 <0.5 62 0.2 <2 o.s 14 19 

INT-3000-2 170 <2 <0.01 2 <2 <0.5 52 0.2 <2 0.5 12 10 
: 

.NT-3000-2 Field Dup. 210 <2 <0.01 2 <2 <0.5 52 0.2 <2 0.4 12 12 
NT-3000·3 84 <2 < O.ot 2 <2 <0.5 49 0.2 <2 0.3 8 8 i 

NT-3000-4 85 <2 <0.01 <2 <2 <O.S 37 0.1 <2 0.2 6 7 
NT-3000-4 Lob Dup. 130 <2 <0.01 <2 <2 <0.5 44 0.1 <2 0.3 9 8 I 

NT-3000-5 94 <2 <0.01 2 <2 <O.S 45 0.1 <2 0.3 8 8 
NT-3000-6 89 <2 <0.01 2 <2 <0.5 49 0.1 <2 0.3 9 9 
NT-3000-7 110 <2 <0.01 <2 <2 <0.5 45 0.1 <2 0.3 8 8 
NT-3000·8 210 <2 <0.01 2 <2 <0.5 60 0.2 <2 0.4 14 12 
NT-5000·1 100 <2 <0.01 2 <2 <0.5 46 0.1 <2 0.3 7 8 
NT-5000·2 190 <2 <0.01 2 <2 <O.S 62 0.2 <2 0.6 14 12 
NT-5000-3 190 <2 <0.01 2 <2 <O.S 55 0.2 <2 0.4 12 II 
NT-5000·5 59 <2 <0.01 <2 <2 < o.s 35 0.1 <2 0.2 s 6 
NT-5000·5 Field Dup. 73 <2 <0.01 <2 <2 <O.S 39 0.1 <2 0.3 7 8 
NT-5000-6 88 <2 <0.01 <2 <2 <0.5 41 0.1 <2 0.2 7 7 
NT-5000-7 160 <2 < 0.01 2 <2 <0.5 54 0.2 <2 0.4 10 9 
NT-5000·8 30 <2 <0.01 <2 <2 <O.S 25 0.1 <2 0.2 4 s 
NT-7500-1 20 <2 <0.01 <2 <2 <0.5 25 0.1 <2 0.4 4 s 
NT-7500-3 170 <2 <0.01 2 <2 <0.5 61 0.2 <2 0.4 14 II 
NT-7500-5 38 <2 <0.01 <2 <2 <0.5 27 0.1 <2 0.2 5 s 
NT-7500·5 Lnb ()up. 45 <2 <0.01 <2 <2 <O.S 33 0.1 <2 0.2 4 6 
NT-7500·6 S3 <2 <0.01 <2 <2 <0.5 37 0.1 <2 0.2 s 6 
NT-7500-7 110 <2 <0.01 <2 <2 <O.S 45 0.1 <2 0.3 9 8 
NT-10000-1 200 ' <2 <0.01 4 <2 <O.S 62 0.2 <2 0.6 14 12 
NT-10000-3 15 <2 <0.01 <2 <2 <O.S 22 0.1 <2 0.1 3 4 
NT-10000-7 110 <2 <0.01 2 <2 <O.S 46 0.1 <2 0.3 8 8 
NT-10000-8 290 <2 <0.01 3 <2 <O.S 68 0.2 <2 0:6 17 IS 
NT-10000-8 Field Dup. 230 <2 <0.01 3 <2 <0.5 65 0.2 <2 0.6 14 13 
NT-20000-3 64 <2 <0.01 2 <2 <O.S 43 0.2 <2 · 0.3 7 ll 
NT-:'UCliiU·7 12 0::7. •• U,UI •: 2 •. z •: u.~ 21 U.l ·~ z 0.2 ;J ~ 
.... -.. ~~~ ....... ~~ .M~.....-.a.~~·- · ..:. -~-~ • I I .•. "~-~~ 
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TABLE 2b: t•rtruleum llydroubons ut North Triumph Drill Site- June 1999 

UtalttMe ToiMono •:thrlbonzono Xrl••n c.-e .. Cu-C;to C.,-Cu TJ::II (C11-Cu) TPII 

~•lqao_ll•tlo•Jd lttpllulo_ld ntelkl .. elk. melka .. elk. lllc/kl IIi elk& •elk& Melkl •elk• 
NT-250-1 <0.025 <0.025 <0.025 <0.05 <2.5 0.905 1.45 2.36 2.36 
NT-250-1 Lllb Dup. < 0.025 <0.025 < 0,025 <0.05 <2.5 1.14 1.86 3.01 3.01 

NT-250-3 <0.025 <0.025 <0.025 <0.05 <2.5 1.41 2.42 3.83 3.84 
NT-250-5 <0.025 <0.025 <0.025 <0.05 <2.5 1.87 3.11 4.98 4.99 
NT-250-5 Field Dup. <0.025 < 0.025 <0.025 <0.05 <2.5 2.72 4.53 7.'~5 7.25 

NT-250-7 < 0,025 <0.025 < 0.025 <0.05 <2.5 1.64 2.88 4.52 4.53 

INT-500-1 < O.D25 <0.025 < 0,025 <0.05 <2.5 1.07 1.67 2.74 2.75 
!NT-500·3 <0.025 <0.025 <0.025 <0.05 <2.5 2.49 3.79 6:28 6.28 
NT-500-5 < 0,025 <0.025 <0.025 <0.05 <2.5 2.45 4.5 6.95 6.95 
NT-500-7 < O.D25 < 0.025 < 0,025 <0.05 <2.5 1.49 2.85 4.34 4.34 

NT-1000-1 < 0,025 <0.025 < 0,025 <0.05 <2.5 1.68 3.39 5.01 5.06 
NT-1000·3 < 0,025 < 0.025 < 0,025 <0.05 <2.5 1.65 3.42 5.01 5.08 

NT-1000-5 <0,025 < 0,025 <0.025 <0.05 <2.5 1.45 2.96 4.41 4.41 

NT-1000-7 <0.025 < 0.025 <0.025 <0.05 <2.5 2.38 4.58 6.96 6.96 

NT-3000-1 < O.D25 <0.025 < 0.025 · <0.05 <2.5 2.97 5.36 8.33 8.33 
NT-3000-2 <0.025 < O.D25 <0.025 <0.05 <2.5 <0.25 2.65 2.65 2.65 

NT-3000-2 field Oup. < O.D25 <0.025 < 0,025 <0.05 <2.5 1.36 2.58 3.94 3.94 

NT-3000-3 < O.D25 <0.025 <0.025 <0.05 <2.5 2 3.99 5.99 5.99 
NT-3000-4 < 0.025 <0.025 <0.025 <0.05 <2.5 0.906 1.54 2.45 2.44 I 

N'l'-3000-4 Lub Dup. < 0,025 <0.025 <0.025 <0.05 <2.5 1.3 2.16 3.46 3.46 
N'l'-3000-5 <0.025 <0.025 <0.025 <0.05 <2.5 1.46 2.7 4.16 4.16 
NT-3000-6 <0.025 < 0.025 <0.025 <0.05 <2.5 1.16 2.42 3.58 3.59 
NT-3000-7 <0,025 <0.025 <0,025 <0.05 <2.5 1.12 2.14 3.26. 3.26 
NT-3000-8 <0.025 < 0.025 < 0,025 <0.05 <2.5 1.61 3.39 5.00 5 
NT-5000-1 < 0.025 <0.025 < 0,025 < 0.05 <2.5 2.74 5.08 7.82 7.82 

I'IT-5000-2 <0,025 <0.025 <0,025 <0.05 <2.5 1.96 4.43 6.39 6.39 
N't'-5000-3 < 0,025 <0.025 < 0,025 <0.05 <2.5 1.25 2.98 4.23 4.22 
N'l'-5000-5 <0.025 <0.025 < 0,025 <0.05 <2.5 1.25 2.7 3.95 3.94 
NT-5000·5 Field Dup, <0,025 <0.025 <0.025 <0.05 <2.5 0.696 1.27 1.96 1.96 
NT-5000-6 < 0,025 < O.D25 < 0,025 <0.05 <2.5 1.45 3.47 4.92 4.92 
NT-5000-7 < 0,025 < 0.025 < 0,025 <0.05 <2.5 1.04 2.44 3.48 3.48 
NT-5000-8 < 0,025 <0.025 <0.025 <0.05 <2.5 1.12 2.08 3.20 3.19 
N'J'-7500-1 <0.025 < 0.025 <0.025 <0.05 <2.5 1.12 2.45 3.57 3.57 
NT-7500-3 < 0,025 < 0,025 <0.025 <0.05 <2.5 1.73 2.89 4.62 4.62 
NT-1500-5 <0.025 <0.025 <0.025 <0.05 <2.5 0.914 1.67 2.58 2.58 
NT-1500-5 Lnb Oup. < 0,025 < 0,025 < 0,025 <0.05 <2.5 1.35 2.72 4.07 4.06 
NT-7500·6 < 0,025 < 0,025 < 0,025 <0.05 <2.5 1.07 2.02 3.09 3.1 
NT-7500-7 <0.025 <0.025 <0.025 <0.05 <2.5 I. II 1.88 2.99 2.98 
NT-10000-1 <0.025 < 0,025 <0.025 <0.05 <2.5 1.79 3.36 5.15 5.15 
N'l'-10000-3 <0.025 < 0,025 < 0.025 <0.05 <2.5 0.817 1.95 2.77 . 2.77 
NT-10000-7 <0.025 < 0,025 <0.025 <0.05 <2.5 0.739 2.12 2.86 2.86 
NT-10000-8 < 0,025 < 0,025 < 0,025 <0.05 <2.5 1.3 3.16 4.46 4.45 
N't'-10000-8 field Dup. < 0,025 <0.025 < O.D25 <0.05 <2.5 2.24 4.43 6.68 6.68 
NT-20000-3 <0.025 < 0.025 <0.025 < 0.05 <2.5 0.913 2.38 3.29 3.29 
N't'-2UUIIU-7 < (1,()2~ ., (1.(12~ •:U.UH ··. u.u~ < 2.~ 0.71'J 1.7K 2.SU 2,4') I - · 



TAUI.~ Jb: l'olycycllc Aromnlic llydrocnrbous nl North 1'rlnmJlh Drill Site- June 1999 

N•l•hlbolt•c 2-Melh)'lnaphlbaltne I·Melhylnaplholtne Aunaphlbyleno Aeenaphlh••• Fluanat J•btAIMtbnDt Anlhracrae 
UnlqMe_sladOtl_ld Repllralo_ld tn!Vkll •&11<11 milks ... .,... ms/lla .. Ilk& •Ilk& ats/111 

NT-250-1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <O.OS <O.OS 
NT-250·1 Lnb DuJl. <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT-250·3 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT-250-5 <0.05 <0.05 <0.0:5 <0,05 <0.05 <0.05 <0.05 <0.05 
N'f-250·5 Field Dup. <O.O!i <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT-250·7 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 . <0.05 <0.05 
NT-500-1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT-500-3 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
N'J'-500·5 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT-500·7 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 · <O.OS <0.05 
NT-1000·1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT-1000-3 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <O.OS <0.05 
N'f-1000·5 <0.05 <0.05 <0.05 <0.05 <0.05 <O.OS <O.OS <0.05 
NT-1000-7 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <O.OS <0.05 
N'f-3000-1 <O.OS <O.OS <0.05 <O.OS <0.05 <O.OS <O.OS <0.05 
N'f-3000·2 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <O.OS <.0.05 
NT-3000-2 Field Dup. <0.05 <O.o5 . <0.05 <0,05 <0.05 <0.05 <0.05 <0.05 
N'f-3090-3 <O.OS <0.05 <0.05 . <0.05 <0.05 <0.05 <0.05 <0.05 
NT-3000-4 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <O.OS <O.OS 
N'f-3000-4 Lnb Dup. .<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT-3000·5 <0.05 <0.05 <0.05 <0,05 <0.05 <0.05 <0.05 <0.05 
NT-3000-6 <0.05 <0.05 . <0.05 <0.05 <0.05 <0.05 <O.OS <O.OS 
NT-3000·7 <0.05 <0.05 <0.05 <0,05 <0.05 <0.05 '<0.05 <0.05 
NT-3000-8 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT-5000·1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT-5000-2 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <O.OS <0,05 
NT-5000-3 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT-5000·5 <0.05 <0.05 <0.05 <0.05 <0.05 <0;05 <0.05 <0.05 
NT-5000-5 Field Dup. <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT-5000-6 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT-5000·7 <0.05 <0.05 <0.05 <O.OS <0.05 .<0.05 <0.05 <0.05 
NT-5000·8 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 1 

NT-7500-1 <0.05 <O.OS <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT-7500·3 <O.OS <0.05 <0.05 <0.05 <O.OS <O.OS <0.05 <0.05 
NT-7500·5 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <O.OS <0.05 
NT-7500-5 Lnb Dup. <O.O!i <0.05 <0.05 . <0.05 <0.05 <0.05 <0.05 <0.05 
NT-7500-6 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT-7500-7 <0.05 <0.05 <0.05 <0.05 <0.05 <O.OS <O.OS <O.OS 
NT-10000-1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <O.OS <0.05 
NT-10000-3 <0.05 <0.05 <0.05 <0,05 <0.05 '<0.05 <0.05 <0.05 
NT-10000-7 <O.OS :<;0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 ' 
NT-10000-8 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <O.OS 
NT-10000-8 l:icld Dup. <O.OS <0.05 <0.05 <0.05 <0.05 <0.05 <O.OS <0.05 
NT-20000·3 <O.OS <O.OS <0.05 <O.OS <0.05 <0.05 <O.OS <O.OS 
NT-20000·7 <11.05 <0.05 <0.0.5 <0.05 <0.05 <0.05 <0.05 <O.OS 



TABLE Jb: I'olycyclic Aromnlic llydrourbons nt North Triumph Drill Site:- Juuc: 1999 (Continued) 

•1otora•lbene l'yre .. Deaz(R)aolbracrne Chry•••• Dtotzo(b)Ruoranlhrne Oeazo(k)Ruoraalben• DHao(a)pyrtao 

Ualquo_slalloa_ld Rtpllure_ld' •&II< I 111&/1<1: >M&/1<1 •&II< I •Ilk• •Ilk• •Ill< I 
NT-250-1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 

,I NT-250-1 Lab Dup. <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT-250-3 <0.05 <0.05 <O.OS <O.OS <O.OS <O.OS <O.OS i 

NT-250-5 <0.05 <0.05 <0.05 <0.05 <0.05. <O.OS ·<O.OS 
NT-250-5 Field Dup. <0.05 <0.05 <0.05 <0.05 <0.05 <O.OS <0.05 
NT-250-7 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT-500-1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT-500-3 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT-500-5 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT-S00-7 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT-J000-1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT-1000-3 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT-1000-5 <0.05 <0.05 <0.05 <0.05 <MS <0.05 <0.05 

.NT-1000-7 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <O.OS 
INT-3000-1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
~NT-3000-2 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
INT-3000-2 field Dup. <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
'NT-3000-3 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 -::o.o5 
NT-3000-4 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT-3000-4 LnbDup. <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT-3tl00-~ <O.IJS <tl.IIS <11.115 < IJ.O!i <O.OS <0.05 <0.05 
NT-3000-6 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT-3000-7 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT-3000-8 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT-5000-1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT-5000-2 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT-5000-3 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT-5000-5 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT-5000-5 Field Dup. <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT-5000-6 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT-5000-7 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT-5000-8 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 I 

NT-7500-1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
N'l'-7500-3 <0.05 < 0.05 < 0.05 <0.05 <0.05 <0.05 <0.05 
NT-7500-5 <0.05 <0.05 <0.05 <0.05 < 0.05 <0.05 <0.05 
NT-7500-5 LubDu11. <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT-7500-6 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT-7500-7 <0.05 <0.05 <0.05 <0.05 <0.05 <O.OS <0.05 
NT-10000-1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT-10000-3 <0.05 . <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT-10000-7 <0.05 . <0.05 <0.05 < 0.05 <0.05 <0.05 <0.05 
NT-10000-8 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 

' 

NT-10000-8 Field Dup. <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <O.OS 
NT-20000-3 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <O.OS 
NT-2<1000-7 <0.05 < 0.05 < 0.05 <().(IS <0.05 <0.05 <0.05 I . - t:r~~a~=--..u=."ttl~\:1.---·- .... ..... , . =rreer·er-......-an 
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'!'ABLE Jb: l'olycycllc Arunulllc ll)•drucatrbuns nl North Triumph Drill Site· June 1999 (Continued) 

... ..,. .... ladrnll(l,1,3-cd)pyrrne Dibetoz(a,h).,.lhractne P•••OI(ahl)por')'l••• 
Ualqao_slolloa_ld Repllulr_ld '"elk& •elk I •clkc •clka 

NT-250·1 <0.05 <0.05 <0.05 <0.05 
NT-250·1 LnbDup. <0.05 <0.05 <0.05 <0.05 

I NT·2~0·3 <0.05 <0.05 <0.05 <0.05 
NT-250·5 <0.05 <0.05 <0.05 

I 
<0.05 I 

NT-250·5 Field Dup. <0.05 <0.05 <0.05 <0.05 ' 

NT-250·7 <0.05 <0.05 <0.05 . <0.05 
NT-500·1 <0.05 <0.05 <0.05 <0.05 
NT-500-3 <0.05 <0.05 <0.05 <0.05 
NT-500·5 <0.05 <0.05 <0.05 <0.05 
NT-500-7 <0.05 <0.05 <0.05 <0.05 
NT-1000-1 <0.05 <0.05 <0.05 <0.05 
NT-1000-3 <0.05 <0.05 <0.05 <0.05 
NT·I000-5 <0.05 <0.05 <0.05 <0.05 
NT-1000·7 <0.05 <0.05 <0.05 <0.05 
NT-3000·1 <0.05 <0.05 <0.05 <0.05 
NT-3000-2 < 0.05 <0.05 <0.05 <0.05 
NT-3000-2 Field Dup. <0.05 <0.05 <0.05 <0.05 
NT-3000-3 <0.05 <0.05 <0.05 <0.05 
NT-3000-4 <0.05 <0.05 <0.05 <0.05 
NT-3000-4 l.nb IJup. <0.05 <0.05 <0.05 <0.05 
NT·3000·5 <0.05 <0.05 <0.05 <0.05 
NT-3000·6 <0.05 <0.05 <0.05 <0.05 
NT-3000·7 <0.05 <0.05 <0.05 . <0.05 
NT-3000-8 <0.05 <0.05 <0.05 <0.05 
NT-5000·1' <0.05 <0.05 <0.05 <0.05 
NT-5000·2 <O.o5- <0.05 <0.05 <0.05 
NT-5000·3 <0.05 <0.05 <0.05 <0.05 
NT-5000·5 <0.05 <0.05 <0.05 <0.05 I 

NT-5000·5 Field DuJl. <.0.05 <0.05 · <0.05 <0.05 ' 

NT-5000-6 <0.05 <0.05 <0.05 <0.05 
NT-5000·7 <0.05 <0.05 <0.05 <0.05 I 

NT-5000-8 <0.05 <0.05 <0.05 <0.05 
NT-7500·1 <0.05 <0.05 <0.05 <0.05 
NT-7500-3 <0.05 <0.05 <0.05 <0.05 
NT-7500-5 <0.05 <0.05 <0.05 <0.05 
NT-7500-5 Lnb IJup. <0.05 <0.05 <0.05 <0.05 
NT-7500-6 <0.05 <0.05 <0.05 <0.05 
NT-7500-7 <0.05 <0.05 <0.05 <0.05 
NT-10000-1 <0.05 <0.05 <0.05 <0.05 
NT·I0000-3 <0.05 <0.05 <0.05 <0.05 
NT-10000-7 <0.05 <0.05 <0.05 <0.05 
NT-10000-8 <0.05 . <0.05 <0.05 <0.05 
NT-10000·8 Field Dup. <0.05 <0.05 <0.05 <0.05 
NT-20000-3 <0.05 <0.05 <0.05 <0.05 
NT-20000-7 < 0.05 <0.05 <0.05 <0.05 



TABLE 4b: Sediment QunUty at Norih Triumph Drill Site • June 1999 

Tolal~Carboa TolalOrJ.Carboa GraftL'l'o Sand_"llo SUUI• Cla7_'!1o SPM BaConlenl 
UnlqueJtallo!Lid Repllcate.Jd like 11k1 IlL 
NT·:.Ou-1 0.2 0.1 < U. ~11.11 U,J U.ll U.UUU4 <U • .t~ 
NT-~0-1 Lab Dup. < 0.1 9 . 0.3 0.9 
NT-~u-3 0.5 0.2 < 0.1 9 , I. I 1.2 0.00 0.2 
NT-~0-5 0.5 0.2 < 0.1 0.8 .3 0. 0.2 
NT -~0-5 Field Qup. 0.5 0.2 < 0.1 I .I 0. <0. 0 
.NT ·250-7 0. 0.1 < 0.1 0.4 0. <0. I) 

INT·>~I-1 < 0.1 C.8 0. 0.2 
INT- - .I <0.1 1,9 u. <. 
IN' • 1.2 ().1 1.9 0. 0.2 
IN1· - ,J .1 1.1 U.UUIIS <U.20 
[N' - q 1.3 < 0.1 'I! 1.1! 1.2 0.0001 <0.20 
IN' - lXIO-J ·~- 0.2 < 0.1 97.9 0.9 1.2 0.0004 0.30 
IN1 -1000-S 0 .4 0 .1 < 0.1 91S.4 0.7 I 0.()()( <0.20 
INT-Iuoo-7 0.6 0.2 < 0.1 97. O.IS I. 0.()()( 0.22 
INT-3UOI)..I 0.7 0.2 < 0.1 9' . 0. 0,()()( 0.28 
INT-3uoo-2 0.5 <0.1 <0.1 9', I. 0.001 <0.20 
INT-3000-2 Field Dup, 0.4 0.1 < 0.1 __2: • 0. O.UUI O.u 
[NT-3000-3 0.5 0.1 o.l \II • I. .3 O.llUU6 <0.20 
INT-3oou-4 0.4 0.1 0.6 97.7 0.7 I 0.0005 0.45 
NT·3oou-4 Lab lJUp. O.IS 97 1.2 I 
NT-3uoo-5 0.4 0.1 < 0.1 98.1 0.8 1.1 0.001 0.33 
NT-3UOI)..6 0. 0.1 < .1 ( . .3 1.002l 0.33 
NT-300 0, 0.1 0. 9 .6 (. 1 .~ <U.ZO 
NT-300 0. 0.1 < .I I,OOIJ< 0.38 
NT-500 0. 0.2 < . <0. 0 
NT-500 0. 0. < .1 1.2 
NT·5uoo-3 0;4 0. (] , I. <[). 0 
NT-5ooo-: 0. 0.2 0. <0. 0 

• Field Dup. < 0.1 l. <U. 0 
• < 0.1 < 0.1 I. 0. JU1!1 <0.20 
• . 0.2 < U.l 11!. I. I 0.0007 0.31! 
• 0.2 < 0.1 99 0.1 0.9 0.0006 0.30 

N -7mu-1 0.2 0.1 96.8 o. . 0.9 0.0009 . 0 .30 
NT ·75oo-: 0.5 0.2 < Ll 97 1.4 0.000:1 <0.20 
NT-7500- 0.3 0. 1 < . Ll 0.0004 <0.20 
NT-7500- Lab Dup. I. ' 1 
NT-7500- 0. ·0.1 <0.1 .J U.0005 <0.20 
NT-750Q-' 0. 0.2 <_();1 0.9 0.0003 . 0.22 
I'II-1()()()()-1 o. 0.3 < o.1 1.2 0.0004 0.48 
NT-1UUIJU-J 0. < 0.1 1.1 91S · 0.1· 0.8 0.0004 <0.20 
NT·1UUIJU-7 0.3 0.1 < 0.1 91S.IS · 0.2 I 0.0004 0.52 
NT-10000-8 0.6 0.3 < 0.1 98.1 0.5 · 1.4 0.0004 0.23 

. NT-10000-8 FieldDup. 0.8 0.1 0.2 98 0.5 1.3 0.0006 <0.20 
NT-20000-3 0.4 . 0.1 < 0.1 97.6 1.3 1.1 0.0005 <0.20 
NT-20000-7 (),2 0.2 0.1 99.1 0;1 0.7 0.0006 0.82 
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1,i\UL£ 5b: 'J'o:dcll)' nl North Triumph IJrlll Silt- Juud999 

· A••••l• SMitlilldt A•p~lpod SwrYI•ol Etlol...W FtrtUludH Ml<rota• 
Ualqwt_llltlo•Jd Rtpll .. to_ld lltr/kl lnr/kl Mortality Coatrol Mortality % % FtrtiUudH IC50 EC50 

INT·l.)U-1 J.()) <1.U j j •n.l >IUU~ >IUU'Yo 
NT-250-1 Lab Dup. 
NT-250-3 6.87 <20 12 3 85.3 >100% >100% 
NT-250-5 . 6.31 <20 7 3 95.3 >100% >100% 
NT-250-5 IZit:ld Dup. 4.45 <20 9 3 24.5 51.80% >1000/o 
N'l-250-7 ].76 <20 4 3 21.0 7~.60% >100% 
NT-500-1 5.21 <20 3 3 86.8 >100% >100% 
NT-500-3 3.35 <20 3 3 53.3 >100% >100% 
NT-500-5 5.54 <20 4 3 83.8 >100% >100% 
INT-500-7 5.64 <20 20 3 70.3 >IOOYo >IOOYo 
NT-1000-1 
NT-1000-3 
NT-1000-5 
NT-1000-7 
NT-3000-1 6.92 <20 I 83.8 >100% >IOOYo 
NT-3000-2 
N·r-3ooo-2 l=leld Dup. 
NT-3000-3 3.16 <20 IS 35.5 78.200/o >100% 
NT-3000-4 
NT-3000-4 Lnb Dup. 
NT-3000-5 8.00 <20 s 58.8 >100% >100% 
NT-3000-6 
NT-3000-7 3.46 <20 7 81.7 >100% >100% 
NT-3000-8 
NT-5000-1 
.NT-5000-2 
[NT-5000-3 
1NT-SOOO-S 
[NT-5000-5 field Dup. 
•NT-5000-6 
NT-5000-7 
NT-5000-8 
NT-7500-1 
NT-7500-3 
NT-7500-5 
NT-7500-5 Lab Dup. 
NT-7500-6 
NT-7500-7 
NT-10000-1 
NT-10000-3 
NT-10000-7 
NT-10000-8 
NT-10000-8 Field Dup. 
NT-20000-3 4.94 <20 6 3 74.5 >IOOYo >100% 
NT-20000-7 4.48 <20 7 3 81.0 >100% >100% 
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TABLE 1c: Trace Elements at North Triumph Drill Site- November 1999 

UHlq••-••••ltt•Jd 

NT-250-1 
NT-250-3 
NT-250·5 
NT-250-7 
NT-250·7 
NT-500·1 
NT-500·3 
NT-500·3 
INT-500-5 
NT-500-7 
NT-1000-1 
NT-1000-3 
NT-1000-3 
NT-1000-5 
NT-1000-7 
NT-3000-1 
NT-3000-2 
N'r-3000-3 
NT-3000-4 
NT-3000-S 
NT-3000·5 
NT-3000-6 
NT-3000-7 
NT-3000-8 
NT-3000·8 
NT-S000-1 
NT-5000-2 
NT-5000·2 
NT-5000-3 
NT-5000-5 
NT-5000-6 
NT-S000-7 
NT-5000-8 
NT-7SOO·I 
NT-7500-3 
NT·7S00-5 
NT-7500-5 
NT-7500·6 
NT-7500-7 
NT-10000-1 
NT-10000·3 
NT-10000-7 
NT•I0000-8 
NT-20000·3 
NT-200110-J 

t\luMhUIIM 

ltepllcale_ld I •Ilk& 

8600 
11000 
9100 
7100 

field Dup. I 4900 
5300 
10000 

Lab Dup. 
9600 
11000 
11000 
9400 

Lab Dup. I 9000 
8500 
9700 
13000 
9300 
10000 
7900 
7100 

Field Dup. I 1200 
8400 
7400 
11000 

Lnb 011)!, I II 000 
9600 
13000 

Field Dup. I 13000 
8200 
7100 
9000 
8200 
4400 
3400 
10000 
4200 

t.ab Dup. 4900 
6200 
7400 
13000 
3800 
11100 
14000 
11000 

Field 1>1111, 12000 

NT-~_1!!~.1~1:} . .. ....... ... ..... . ~ ... . .1"111(1 

AMIIMony 

•like 
<2 
<2 
<2 
<2 
<2 
<2 
<2 

<2 
<2 
<2 
<2 
<2 
<2 
<2 
<2 
<2 
<2 
<2 
<2 
<2 
<2 
<2 
<2 
<2 
<2 
<2 
<2 
<2 
<2 
<2 
<2 
<2 
<2 
<2 
<2 
<2 
<2 
<2 
<2 
<2 
<2 
<2 
<2 
<2 
0::.! 

Anl'nlc 

........ , 
<2 
<2 
<2 

- <2 
<2 
<2 
<2 

<2 
2 

<2 
<2 
<2 
<2 
<2 
2 

<2 
<2 
<2 
<2 
<2 
<2 
<2 
2 

<2 
<2 
2 
2 

<2 
<2 
<2 
<2 
<2 
<2 
2 

<2 
<2 
<2 
<2 
2 

<2 
<2 
2 
2 
2 

.. 2 

u.,, ..... 
........ , 
1200 
220 
250 
1900 
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260 
200 
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190 
260 
220 
170 
190 
ISO 
130 
130 
160 
160 
200 
210 
190 
240 
230 
170 
ISO 
170 
170 
91 
49 
210 
78 
K6 
130 
ISO 
240 
69 
160 
2SO 
210 
2211 
1'1 

u • ..,.m .... 
noelkc 
<5 
<5 

.<5 
<5 
<5 
<5 
<5 
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<S 
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c.d ... hmt 

•like 
<0.3 
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<0.3 
<0.3 
<0.3 
<0.3 
<0.3 

<0.3 
<0.3 
<0.3 
<0.3 
<0.3 
<0.3 
<0.3 
<0.3 
<0.3 
<0.3 
< 0.3 
<0.3 
<0.3 
<0.3 
<0.3 
<0.3 
<0.3 
<0.3 
<0.3 
<0.3 
<0.3 
<0.3 
<0.3 
<0.3 
<0.3 
<0.3 
<0.3 
<0.3 
<0.3 
<0.3 
<0.3 
<0.3 
<0.3 
<0.3 
<0.3 
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"'elk& 
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2 
5 
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6 
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8 
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7 
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4 
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6 
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6 
6 
6 
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2 
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2 
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2 
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2 
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<I 
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5600 
4100 
3900 
2SOO 
2300 
2100 
3300 
2600 
4900 
4600 
3500 
6100 
5500 
3200 
2700 
3300 
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7SO 
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2400 
sooo 
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2700 
4600 

5300 
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(tJtl 
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•elk& 
4.5 
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4.2 
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2.8 
6.1 
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5.4 
6.2 
S. l 
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4.2 
3.8 
3.9 
4 .7 
4.2 
5.3 
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7 
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4.8 
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4.4 
2 

1.4 
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4.4 
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6 
(i 

1.') . 
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TAULE lc: Trllcc Elements nt North Triumph llrill Site- No\•embcr 1999 {Continued) 

- - ~ - - --- --- -------

Ill•••··- Mol)obcJon•• Mornry Nickol Sel .. lwno SIIYor Slro•ll•• Tkalllw• n. Ur••lum Va .. dluAI Z.lac 

u .. tq••-••••IHJd Repllcale_ld •Ilk& •Ilk I •Ilk& •Ilk a •Ilk& •Ilk& •Ilk& •Ilk& •Ilk• •like •Ilk& "'alkC 
NT-250·1 99 <2 <OoOI 2 <2 <OoS 11 Ool <2 0.2 1 8 
NT-250-3 ISO <2 <O.ol 2 <2 <O.S 56 0.2 <2 0.4 10 9 
NT-250~5 89 <2 <0.01 2 <2 <OoS 52 0.1 <2 Ool 8 8 
NT-250·1 100 <2 <0.01 <2 <2 <O.S 77 0.1 <2 0.2 6 8 
NT-250·1 Field Dup. 23 <2 <0.01 <2 <2 <OoS 46 0.1 <2 0.2 3 4 
NT-500·1 18 <2 <0.01 <2 <2 <OoS 29 0.1 <2 0 0.2 3 4 
NT-500-3 100 <2 <0.01 2 <2 <O.S 54 002 <2 0.3 9 9 
NT-500-3 LnbDup. 
NT-500-5 130 <2 <0.01 2 <2 <O.S 51 0.2 <2 0.4 10 9 
NT·SOQ-7 120 <2 <0.01 2 <2 <O.S 66 Oo2 <2 0.4 II 14 
N'f-.1000-1 ISO <2 <OoOI 2 <2 <0.5 51 0.2 <2 0.4 12 10 
NT-1000-3 130 <2 <OoOI 2 <2 <O.S 51 Oo2 <2 0.4 9 9 
NT-1000·3 Lnb Dup. ISO <2 <0.01 2 <2 <O.S 44 0.1 <2 0.3 9 8 
NT-1000-5 98 <2 <0.01 2 <2 <O.S 49 0.1 <2 0.3 8 8 
NT·I000-1 130 <2 <OoOI 2 <2 <OoS so 0.2 <2 0.4 II 10 
NT-3000-1 230 <2 <OoOI 3 <2 <0.5 60 0.2 2 0.6 16 13 
NT-3000-2 110 <2 <OoOI 2 <2 <O.S 49 0.2 <2 0.4 II 9 
NT-3000-3 130 <2 < OoOI 2 <2 <O.S 51 0.2 <2 0.4 10 9 
NT-3000-4 84 . <2 <0.01 <2 <2 <O.S 42 0.1 <2 0.3 1 1 
NT-3000·5 72 <2 <0.01 <2 <2 <O.S 38 0.1 <2 0.2 6 6 
NT-3000·5 Field Dup. ss <2 < OoOI <2 <2 <0.5 38 0.1 <2 0.2 6 s 
NT-3000-6 110 <2 <0.01 2 <2 <0.5 43 0.1 <2 0.3 9 8 I 

NT-3000-1 92 <2 <0.01 <2 <2 <O.S 38 0.1 <2 0.3 7 8 
N'f-3000-8 210 <2 <0.01 2 <2 <O.S 51 0.2 <2 0.4 14 II 
NT-3000·8 LnbDup. 190 <2 <0.01 2 <2 <O.S ss 0.2 <2 0.4 13 II 
NT-5000-1 ISO <2 <0.01 2 <2 <O.S 48 0.2 <2 0.3 9 9 
NT-5000·2 210 <2 <0.01 3 <2 <O.S 62 0.2 <2 0.6 17 15 
NT-5000·2 Field Dup. 260 <2 <0.01 2 <2 <O.S 63 0.2 <2 0.6 14 II 
NT-5000-3 120 <2 <0.01 2 <2 <O.S 40 0.1 <2 0.3 9 9 
NT-5000·5 88 <2 <0.01 <2 <2 <O.S 39 Q.l <2 0.3 8 8 
NT-5000-6 99 <2 <0.01 2 <2 <O.S 48 0.1 <2 0.3 9 1 
NT-5000·1 95 <2 <0.01 <2 <2 <O.S 41 0.1 <2 0.3 1 1 
NT-5000·8 16 <2 <0.01 <2 <2 <0.5 22 <0.1 <2 0.2 3 4 
N'l'-7500·1 II <2 <0.01 <2 <2 <O.S 17 <0.1 <2 0.2 2 4 
NT-1500-3 110 <2 <0.01 2 <'2 <O.S 58 0.2 <2 0.3 II 9 
NT-1500-S 22 <2 <0.01 <2 <2 <O.S 21 <0.1 <2 0.2 3 s 
NT-7500-5 Lab Oupo 26 <2 <0.01 <2 <2 <O.S 26 ° 0.1 <2 0.2 J s 
NT-1500·6 53 <2 <0.01 <2 <2 <O.S 36 0.1 <2 0.2 s 6 
NT-1500-1 15 <2 <0.01 <2 <2 <O.S 42 0 0.1 <2 0.3 1 8 
NT-10000-1 160 <2 <0.01 2 <2 <O.S 61 0.2 <2 o.s 13 II 
NT-10000-3 II <2 <0.01 <2 <2 <O.S 22 0.1 <2 0.1 3 4 
NT-10000·1 99 <2 <0.01 <2 <2 <O.S 44 0.1 <2 0.3 1 1 
NT-10000-8 160 <2 <0.01 3 <l <O.S 70 0.2 <2 o.s 12 12 
NT-20000·3 94 <2 <0.01 3 <2 <0.5 ss 0.2 <2 0.4 IS 12 
NT-20000·3 Field l>up. IJO <2 < 0001 2 <2 <U.S ss 0.2 <2 lloS 12 I) 

N'I'·2111KKI·7 1:.! ..;.:! _:_~~ . .. . 2 ·· 1 <Oo~ ·~ •"oil, I <l II. I 2 •I 



0 ' ~ 

TABLE lc:: · I'c:lrolc:unt llydroc:nbons 111 Norlh Trittlllllh Drill Sile- November 1999 

DeMzetle Teluc•e Elhylb .. une Xyle••• c.-c .. c,.c. Cs,·Cn TEll (C11.C,1! TPH 

UnlqtJe_slall .. _ld ltepllcate_ld •!:Ike ... .,.., •!:Ike 111&11<1 •1:11<1 •1:11<& •&II<& mtlkl -· •llka 
NT-250-1 <0.025 < O.o25 <0.025 <0.05 <2.5 547 13.9 561 561 
NT-250-3 < 0,025 < 0.025 < O.o25 _ <0.05 <2.5 4.98 2.94 7.91 7.91 
NT-250·5 < O.o25 <0.025 . <0.025 <0.05 <2.5 46.5 6.9 . 53.4 53.4 
NT-250-7 <0,025 <0.025 <0.025 <0.05 <2.5 2340 101 2440 . 2440 
NT-250-7 Field Dup. <0.025 <0.025 < O.o25 <0.05 <2.5 5580 42.2 5620 5620 
NT-500-1 < 0,025 < 0,025 <0.025 <0.05 <2.5 13.2 3.58 16',8 16.8 
NT-500-3 <0.025 < 0.025 < 0.025 <0.05 <2.5 30.1 6.96 37.1 37.1 
NT-500·3 Lnb Dup. 
NT-500-5 <0.025 <0.025 <0.025 <0.05 <2.5 8.58 5.55 14.1 14.1 
NT-500-7 <0.025 < O.o25 <0.025 <0.05 <2.5 592 21 613 613 
NT-1000-1 '<0.025 <0.025 < 0.025 <0.05 <2.5 6.49 6.45 12.9 12.9 
NT-1000-3 <0.025 <0.025 <0.025 <0.05 <2.5 3.1 2.68 5.78 5.78 
NT-1000-3 Lnb Dup. <0.025 <0.025 <0.025 <0.05 <2.5 3.07 3.28 6.36 6.36 
NT-1000-5 <0.025 <0.025 < O.o25 <0.05 <2.5 7.3 6 13.3 13.3 
NT-1000-7 <0.025 < 0.025 < 0.025 . <0.05 <2.5 46.3 6.46 52.7 52.7 

1

NT-3000-1 <0.025 < 0,025 <0.025 . <0.05 <2.5 <0.25 <0.25 <3 <3 
:NT-3000-2 <0.025 < O.o25 <0.025 <0.05 <2.5 2.49 3.14 5.64 5.64 
'NT-3000-3 <O.o25 <0,025 <0.025 <0.05 <2.5 4.13 4.77 8.9 8.9 
NT-3000-4 <0.025 <0.025 <0.025 <0.05 <2.5 2.44 2.72 5.16 5.16 
NT-3000-5 <0,025 < 0.025 < 0.025 <0.05 <2.5 <0.25 <0.25 <3 <3 
NT-3000·5 Field Dup. <0.025 < O.o25 <0.025 <0.05 <2.5 0.824 2.38 3.2 3.2 
NT-3000-6 <0.025 <0.025 <0.025 <O.OS <2.5 <0.25 <0.25 <3 <3 
NT-3000-7 <0,025 < O.o2S <0.025 <0.05 <2.5 3.01 2.6 5.62 5.62 
NT-3000-8 <0.025 < 0.025 < 0,025 <0.05 <2.5 3.65 3.11 6.76 6.76 
NT-3000-8 Lab Dup. <0.025 <0.025 <0.025 <0.05 <2.5 3.14 3.34 6.48 6.48 
NT-5000-1 < 0,025 < 0.025 <0.025 <0.05 <2.5 <0.25 <0.25 <3 <3 
NT-5000-2 < 0.025 < 0.025 < 0.025 <0.05 <2.5 <0.25 <0.25 <3 <3 
NT-5000·2 Field Dup. < 0,025 . < 0,025 < 0.025 <0.05 <2.5 <0.25 <0.25 <3 <3 
NT-5000-3 <0:025 < 0.025 < 0.025 <0.05 <2..S <0.25 <0.25 <3 <3 
NT-5000-5 < 0.025 <0.025 <0.025 <0.05 <2.5 <0.25 <0.25 <3 <3 
NT-5000-6 < 0,025 < O.o25 < 0.025 <0.05 <2.5 <0.25 <0.25 <3 <3 
NT-5000·7 < 0.025 < 0,025 '< 0.025 <0.05 <2.5 2.75 2.95 5.1 5.7 
NT-5000-8 <0.025 <0.025 < 0.025 <0.05 <2.5 . <0.25 <0.25 <3 <3 
NT-7500-1 <0.025 < 0.025 <0.025 <0.05 <2.5 <0.25 <0.25 <3 <3 
NT-7500-3 <0.025 < 0,025 < 0,025 <0.05 <2.5 <0.25 <0.25 <3 <3 
NT-7500-5 <0.025 < 0.025 < 0,025 <0.05 <2.5 <0.25 <0.25 <3 <3 
N'l'-7500-5 Lnb Uur1. <0.025 <0.025 <0.025 <0.05 <2.5 <0.25 <0.25 <3 <3 
NT-7500-6 <0.025 < 0.025 < 0.025 <0.05 <2.5 <0.25 <0.25 <3 <3 
NT-7500-7 < 0.025 <0.025 < 0.025 <0.05 <2.5 1.84 . 1.98 3.82 3.82 
NT-10000·1 <0.025 < 0.025 <0.025 <0.05 <2.5 <0.25 <0.25 <3 <3 
NT-I 0000-3 <0.025 <-0.025 <0.025 <0.05 <2.5 <0.25 <-0.25 <3 <3 
NT-10000-7 <0.025 < 0.025 <0.025 <0.05 <2.5 1.62 2.56 4.111 4.18 
NT-10000-8 <0.025 <0.025 < 0,025 <0.05 <2.5 1.02 1.61 <3 <3 
NT-20000-3 <0.025 < 0.025 < 0.025 <0.05 <2.5 <0.25 <0.25 <3 <3 
NT-20000·3 l:icld Dup. < 0,025 < 0,025 < 0,025 <0.05 <2.5 <0.25 <0.25 <3 <3 
NT·::WCIIICI·7 o; Cl,();!~ · : (),(1;\~ • CI,U2~ •. o.u:; •. ; 2.!\ •: Cl.2!\ •; 11,2!1 0::1 <) _. .. . . . ~- . 
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TAllLE Jr: l'ol)'cycllc Aromnllc: llyclrocarbous nl Not·lh Tl"ium1•h I> rill Silc ·November 1999 

---- - ---- - ~--

N•phlbiHe l•Molhfln•phthlene l·Molhyi••Pihllnt Attllphtbyl••• Acouphlh••• Fl•orr•• Phe.a1lhrt1e A1lhncene 

Ullqlt_tlallon_lol lt.JIIItlle_lt1 •elk& •elk& melk& Melkl ~~>elk& Melkl •elk& •elk& 

NT-250·1 < 0.05 < 0.05 < 0.05 < 0.05 0.22 0.06 < 0.05 < 0.05 
NT-250·3 < 0.05 < 0.05 < 0.05 < O.OS < 0.05 < 0.05 < 0.05 < 0.05 
NT-250-5 < o.o5 < o.o5 < o.o5 < o.o5 · < o.o5 < o.o5 < o.o5 < o.o5 
NT-250·7 < 0.05 < 0.05 < 0.05 < 0.05 0.08 < 0.05 < 0.05 < 0.05 
NT-250· 7 field Dup. < 0.05 < 0.05 < 0.05 < 0.05 0.84 < 0.05 < 0.05 < 0.05 
NT-500·1 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 · < 0.05 < 0.05 
NT-500·3 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 
NT-500·3 Lnb Dup. 
NT-500·5 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 
NT-500·7 < 0.05 < 0.05 < 0.05 < 0.05 O.D7 < 0.05 < 0.05 < 0.05 
NT-1000·1 < 0.05 < 0.05 < 0.05 < 0.05 < O.OS < O.OS < O.OS < 0.05 
NT-1000·3 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 
NT-1000·3 Lnb Dup. <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT-1000·5 < 0.05 < 0.05 < 0.05 < 0.05 < O.OS < 0.05 < 0.05 < 0.05 
NT-1000·7 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 
NT-3000·1 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 
NT-3000.2 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 
NT-3000·3 < 0.05 < 0.05 < 0.05 < 0.05 < O.OS < 0.05 < 0.05 < 0.05 
NT-3000-4 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < O.OS < 0.05 < 0.05 
NT-3000·5 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 <.0.05 < 0.05 < 0.05 
NT-3000·5 Field Dup. < 0.05 < 0.05 < 0.05 < O.OS < 0.05 < 0.05 < 0.05 < 0.05 
NT-3000·6 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < O.OS < 0.05 < 0.05 
NT·3000·7 < 0.05 < 0.05 < 0.05 < 0.05 < O.OS < 0.05 < 0.05 < 0.05 
NT-3000·8 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 
NT-3000·8 Lnb Dup. < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 
NT-5000·1 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 
NT-5000·2 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 
NT-5000·2 Field Dup. < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < O.OS < 0.05 
NT-5000·3 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < O.OS < 0.05 < 0.05 
NT-5000·5 < O.O!i < 0.05 < O.OS <. 0.05 < 0.05 < 0.05 < 0.05 < 0.05 
NT·5000·6 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 
NT-5000-7 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 
NT-5000·8 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 
NT-7500·1 <0.05 <0.05. <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT-7500·3 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < O.OS < 0.05 
NT-7500·5 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 
NT·7500·5 Lnb Dup. < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 
NT-7500-6 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT·7S00·7 < 0.05 < O.OS < O.OS < O.OS < 0.05 < O.OS < O.OS < 0.05 
NT·IOOOO·I < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 
NT-10000·3 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 
NT-10000·7 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 
NT·I 0000·8 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 
NT-20000·3 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 
NT-20000·:1 Field 1>1111. < 11.11!1 < 0.0!1 < 0.0!1 < 0.0!1 < O.O.S < 11.11!1 < 11.0!1 < 0.05 
NT-21KKIII ·7 ··: 11.(1~ ·: 11.11!1 :' 11.11!1 •. 11.11!1 r, 11.115 r, 11.11!1 ·: 0.115 <. 11.11!1 I 
--......._._ .. .:-........_ _..........__....... .-........... - -· . ··-' 



TAULE Jc: l'olycycllc Aromatic Hydrocarbons nt North Triumph Drill Site- N!!vember 1999 (Continued) 

--- --

lol•vn•thelfe l'yrf'tt~• u .. z(alnlhrac ... C.'llrys••• Dc•u(b)Ouoraatbeaae Uoaze(k)RuurMalkooe Uoazo(alp)'rcoe 

Ualq••-••••lo•Jd Ropllule_ld •Dike •Dike noa/ke •Dikl •Dika •Dikl •Dikl 
NT-250-1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT-250-3 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT-250-5 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT-250-7 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT-250-7 Field Dup. <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 i 

NT-500-1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT-500-3 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT-500-3 Lab Dup. 
NT-500-5 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT-500-7 <0.05 <0.05 <0.05 <O.OS <0.05 <0.05 <0.05 
NT-1000-1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT-1000-3 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 

,NT-1000-3 Lab Dup. <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
'NT-1000-5 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
INT-1000-7 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
, NT-3000-1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
INT-3000-2 <0.05 <·0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT-3000-3 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT-3000-4 <0.05 <0.05 <0.05 <0.05 <0.05 . <0.05 <0.05 
NT-3000-5 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT-3000-5 Field Dup. <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT-3000-6 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT-3000-7 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT-3000-8 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT-3000-8 Lab Dup. <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT-5000-1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT-5000-2 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT-5000-2 Field Dup. <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT-5000-3 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT-5000-5 <0.05 <0.05 <0.05 <0.05 <0.05 <"0.05 <0.05 
NT-5000-6 <0.05 <0.05 <0.05 .<0.05 <0.05 <0.05 <0.05 
NT-5000-7 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <O.OS 
NT-5000-8 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT-7500-1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT-7500-3 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT-7500-5 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT-7500-5 Lab Dup. <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT-7500-6 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT-7500-7 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT-10000-1 <O.OS <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT-10000-3 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT-10000-7 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT-10000-8 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT-20000-3 <0.05 < 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT-20000·3 Field llul'· < 11.0~ < 0.05 < 0.05 < U.US <U.OS <tl.l15 <11.05 
NT-211111111·7 ·: 11.115 < u.us ..:u.us .::11.115 <: u.us .: II.IIS < 11.115 -
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TABLE 3c: l'olycyclic Aromallc llydrocllrbons n! North Triumph Drill Site- November 1999 (Continued) 

l'rryltne IHdeull(l,l,l·td)JI)'rtMt l>lben•(a,h)aatltracrue lleuzo(ahl)poryle•r 

U•lq••-•••tloH_Itl Rtpllcato.ld Mc/k& Mc/k& •elk& •all< I 
NT-250-1 <0.05 <0.05 <0.05 <0.05 
NT-250-3 <0.05 <0.05 <0.05 <0.05 
NT-250-5 <0.05 <0.05 <0.05 <0.05 
NT-250-7 <0.05 <0.05 <0.05 <0.05 
NT-250-7 field Dup: · <0.05 <0.05 <0.05 <0.05 
NT-500-1 <0.05 <0.05 <0.05 <·0.05 
NT-500-3 <0.05 <0.05 <0.05 <0.05 
NT-500-3 Lnb Dup. 
NT-500-5 <0.05 <0.05 <0.05 <0.05 
NT-500-7 <0.05 <0.05 <0.05 <0.05 
NT-1000·1 <0.05 <0.05 <0;05 <0.05 
NT-1000-3 <0.05 <0.05 <: 0.05 <0.05 
NT-1000·3 Lab Dup. <0.05 .<0.05 <0.05 <0.05 
NT-1000·5 <0.05 <0.05 <0.05 <0.05 

I 
•NT-1000·7 <0.05 <0.05 <0.05 <0.05 

INT-3000·1 <0.05 <0.05 . <0.05 <0.05 
NT-3000·2 <0.05 <0.05 <0.05 <0.05 
NT-3000-3 <0.05 <0.05 <0.05 <0,05 
NT-3000-4 <0.05 <0.05 <0.05 <0.05 
NT-3000·5 <0.05 <0.05 .<o.o5 <0.05 
NT-3000·5 Field Dup. <0.05 <O.O!i <0.05 <0.05 
NT-3000·6 <0.05 <0.05 <0.05 <0.05 
NT-3000-7 <0.05 <0.05 <0.05 <0.05 
NT-3000·8 <0.05 <0.05 <0.05 <0.05 
NT-3000·8 Lnb Dup. <0.05 <0.05 <0.05 <0.05 
NT-5000·1 <0.05 <0.05 <0.05 <0.05 
NT-5000-2 <0.05 <0.05 <0.05 <0.05 
NT-5000·2 fil:ld Dup. <0.05 <0.05 <0.05 <0.05 
NT-5000-3 <0.05 <0.05 <0.05 <0.05 
NT-5000·5 <0.05 <0.05 <0.05 <0.05 
NT-5000·6 <0.05 <0.05 <0.05 <0.05 
NT-5000-7 <0.05 <0.05 <0.05 <0.05 
NT-5000-8 <0.05 <0.05 <0.05 <0.05 
NT-7500-1 <0.05 <0.05 <0.05 <0.05 
NT-7500-3 <0.05 <0.05 <0.05 <0.05 
NT-7500·5 <0.05 <0.05 <0.05 <0.05 
NT-7500-5 LabDup. <0.05 <0.05 <0.05 <0.05 
N1'·7500-6 <0.05 <0.05 <0.05 <0.05 
NT-7500-7 <0.05 <0.05 <0.05 <0.05 
N'l'-10000·1 <0.05 <0.05 <0.05 <0.05 
NT-10000-3 <0.05 <O.OS <0.05 <0.05 
NT-10000-7 <O.O!i < 0.05 <0.05 <0.05 
N'l'-10000-8 <0.05 <0.05 <0.05 <0.05 

NT-20000·3 <0.05 <0.05 <0.05 <0.05 
NT-20000·3 Field l>up. < u.os < 0.05 <0.05 <0.05 
N'l'· 21KKKI· 7 •: (1,(1!\ -:(1.(1!1 <(l,(l!i <(l.(l!i ---·- ---..-..-.... -·---··-··-· .. -··- _ .. __ ... _~.._ 



TABLE 4c: Sediment Quality at North Triumph Drill Site • No\tcmbcr 1999 

lu~~lo!Ud Repllall_e_ld 
INT-~U-1_ 

INT-~0-3 

INT~250-5 
INT-250-7 
INT-250-7 FicldDup. 
INT-500-1 
lf\IT-500-3 
INT~500·3 La6p_up. 
NT-S00-5 
INT-500-7 
IIIIT·I~ 
INT-1~ 
!NT -1 IXliE I.:ii)Oup~ 
INT-!000-

-1000-' 
_.,. .. KJ.. 
.,.KXJ:: 
- .... KXJ-: 

INT-3000-• 
l!IIT·3000-! 
INT-3000-! FicldDup. 
IJIIT -3000-_j 
INT~OOO-· 

INT·?000-8 
·3000-8 LabDup. 
~5000-1 

FicldDup. 

IN'•· 
INT~()OO-C 
INT2Q00.7_ 
INT-5000-8_ 
INT-7500-1 
INT 9_.500-3_ 
INT-7500-5_ 
INT-7500-5 LabDup. 
lNT-7500-6 
INT-75Q0,;7 
!NT ·I 0000-1 
IJ'IT-IOQ00-1_ 
Jllr-( 0000-]_ 
NT ·1 0000-8 . 
NT-20000-3 
NT-20000-3 FicldD~ 
!NT-20000-7 

TolaiiDOrg. Carbon 
_e 

1.2 
1.1 
1.1 
0.9 
0.7 
0.5 
1.2 

l.l 
2.2 
1.2 
0.8 

_().1_ 
1.1 
I.l 
D 
0.7 

0.8 

. 0:8" 
0.7 

1 
I.1 
0.8 
1.3 
0.9 
0.9 
0.8 
0.9 
_I_ 

__(Q_ 
~ 
~ 
_!hl_ 
0.8 
0.8 
0.6 

_!.§_ 
~ 
_().l 

1.5 
2.5 
0.9 
0.2 

Total Ore. c.r6on 
_l:llcl_ 

0.7 
0.2 
0.2 
0.6 
0.8 
0.2 
0.3 

0.4 
0.7 
0.3 
0.1 
0.2 
0.4 
0.3 

<0.1 
0.2 
0.2 
0.2-

<O:l 
ll.3 
<0.1 
<0.1 
0.1 

<0.1 
0.1 

<O.f 
0.4 

<0.1 
0. 

ll. 
<0.1 
0. 

<0.1 
0.2-

\). 

o.I 
0.2 
O.I 

. <0.1 
<..!!,1 
_QJ_ 

0.3 
0.3 
0.3 
0.1 

GmnL~ 

o. 
<0.1 
<0.1 
<0.1 
<0.1 
<O.I 
< 0.1 

0.2_ 
<0.1 
<0.1 
<O:l 
<U.r 
o.I 

<lU 
O.I 

<0.1 
<0.1 
0.3 

<O.J 
<O.J 
2.3 

<O.f 
0. 
0.2 
0.2 
0.2 

<0.1 
O.I 

<0:1 
< 001 

o-:-:r 
0.4 
0-:-£ 

<-o:r 
<0.1 
<0:1 
0.7 

<0-:1 
0:0 
3.9 

<0.1 
I.S 

<0.1 
<0.1 
0.6 

Sand_~ Silt_~ a.,._~ SPM lli-Content 

% .4 u. ).40 
_R3 1.5 0. <0.20 
97.3 1.4 0. <0.20 
97.5 Ll 0. ---u:B 
97.4 0.9 .7 0. I.SS: 
99 0.2 0.8 0.0007 0.47 

96.5 2 1.4 0.0007 0.30 

97.1 1.4 1.3" 0.0005 11.25 
94.9 2.6 ~ _0.0005 <0.20 
96. 1.6 1.5 0.0012 <0.32 
97. I 1.l o.ooos 0.47 
98.4 0.5 1.1 
97. n 1.5 0.0009 0.24 
97.4 1.[ 1.6 _0.(1(!1() 0.27 
97.7 0.7 L5 O.Q()()~ 0.23 
98. 0.4 1.2 0.0005 <0.20 
97. 1.1 1.4 - 0.()006 0.22 
·97. 0.8 1.2 0.0006 <0.20 
98. 0.7 0.0004 0.23 
7. 0.8 1.3 0.0018 <0.20 

0.8 1.3 0.0006 <0.2I 
~8. ).4 0.0005 <o~o 
9 ).6 1.2 0.0008 0.48 
9 .7 l] 

98.2 1.6 l)JI004 0.23 
97.6 0.9 Q 0.0003 0.30 
98.1 0.6 1.4 0.0006 0.60 
97.8 I 1.1 0.0007 0.90 

18 o. 1.2 .0007 0.35 
-98:1 .0011 1>.33 

.00<! <0.20 
- 9u. <0.20 
9 ..... -0.27 

-9 ... .1 0. 0.44 
-9u. .7 0. 0.20 
9u. o-:-1 I 
97:2 0.9 1.2 0.0007 0.35 
98.5 ).C 0. <0.20 

()0,) (. 1>:3-0 
95 0. <0.20 

98.3 I. <0.20-

87.6 9.1 1.8 ·0.0006 0.77 
91.7 6 2.3 0.0005 <0.20 
96.6 2 1.5 0.0004 <0.20 
98.6 0.1 0.7 0.0007 o.so 



TABLE Sc: Toxlclly 11t North Triumph Drllf Site- Novcmb.cr 1999 

A••oala S•ljlhlde A• klfM'd S•,l•al Ecllluld F'trtiMullea MlcNIGI 

U•lqut_slaiiH_Id 1\opllcale_ld .. &11<. •&II< I Merlallly 'Yo Co•lral 1\torlaUiy 'Yo 'Yo Fmlllull011 IC50 ECSO 

NT-250-1 <O.SQ_ <10 S6 0 70.8 >_I<IQ'r• >_!()()"~ 

NT-250-3 6.32 <10 6 0 49.3 >100% >100% 
NT-250-5 9.41 <10 30 0 25.3 63.6CW. >100% 
NT-250-7 <0.50 <10 36 0 73.3 >100% >1000.4 
NT-250-7 Field DuJ'. <0.50 <10 9 0 81.2 >100% >100% 
NT-500-1 <0.50 <10 13 0 82.8 . >100% >100% 
NT-500-3 1.27 <10 II 0 13.5 43.70% >1000.4 
.NT-500-3 L11b Dup. 3.74 
NT-500-5 6.57 <10 8 0 42.3 87.1oa.4 >1000.4 
NT-500-7 1.22 <10 12 0 35.0 77.30% >1000.4 
NT-1000·1 
NT-1000-3 

:NT-1000-3 Lab Dup. 
NT-1000-5 

!NT-1000-7 
'NT-3000· 1 1.38 <10 1 0 29.0 74.30% >100% 
~T-3000-2 
NT-3000-3 <0.50 <10 6 0 30.0 73.90% >1000.4 
NT-3000-4 
NT-3000-5 <O.SO <10 I 0 58.8 >100"1. >IOO'Ye 
NT-3000·5 Ficltl D1111. <0.50 <10 II 0 84.5 >100% >100% 
NT-3000·6 
NT-3000-7 <0.50 <10 10 0 18.3 37.8oa.4 >100% 
NT-3000-8 
NT-3000-8 L11b Dup. 
NT-5000-1 I 

NT-5000-2 
NT-5000-2 Field Dup. I 

NT-5000-3 
NT-5000-5 I 

NT-5000-6 
NT-5000-7 I 

NT-5000-8 i 

NT-7500-1 
NT-7500-3 
NT-7500-5 

' NT-7!i00-5 Lnb Dup. I 

NT-7500-6 
INT-7500-7 
· NT-I 0000-1 
NT-10000·3 
NT-I 00011· 7 
NT-10000·8 
NT-20000·3 5.61 <10 2 0 63.5 >100".4 >1000.4 
NT-20000·3 Field Dup. 1.92 <10 21 0 73.2 >100% >100% 
NT-200011·7 _____ :::_<>.-.5.9 ....... .. r.lll II () 110.3 >IOU% ;..IIJO% 
-· .. .... -·-----·--- -- · ~---·· · · ··· - · . ---·-·-· .. . -· --·- ·· --·-·-· -·--·-· ·- -- -·--·---------·-·-· ------- ------·-
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Laboratory Analytical Results 
for Sediment from North Triumph Field, June 2000 
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TABLE Ia: Traee Elements at North Triumph Drill Site- S!Jrlng 2000 

,lunlqtle,ltalloa ld 
Alumltllllll Aalln1011y Arwenlc Barium Beryllium Cadmium Chromium Cobalt Copper Iron Lead Ullllum 

Replicate ld ll1llkl . ll1llkl lllllkc ll1llkl ll1llkl mc/kl 1111/kl mc/kl ll1llkl Jill/Ill ll1llkl .. malkc 
Nn50-104 7400 <2 <2 120 <5 <0.3 .3 I <2 1300 . 3.3 <5 
Nn50-304 12000 . <2 <2 270 <5 <0.3 7 I 2 3600 5.8 <5 
Nn50-504 12000 <2 <2 240 <5 <0.3 6 I 2 3200 35 <5 
Nn50-704 9000 <2 <2 1200 <5 <0.3 5 I 2 2300 4.4 <5 
NT500-104. 12000 <2 <2 260 <5 <0.3 6 I 2 . 3400 5.3 <5 
NT-500-1-04 Ouu. 8200 <2 <2 190 <5 <0.3 4 I <2 2400 3.7 <5 
NT500-204 9300 <2 <2 180 <5 <0.3 6 I <2 3400 4.3 <5 
NT500-304 13000 <2 <2 220 <5 <0.3 7 I 4 3800 5.6 <5 
NT500-404 11000 <2 <2 180 <5 <0.3 5 I 2 2400 4.4 <5 
NT500-504 12000 <2 <2 210 <5 <0.3 6 I 2 3000 5.3 <5 
NTS00-504 Lab Oup. 13000 <2 <2 210 <5 <0.3 7 I 2 3700 5.4 <5 
NT500-604 10000 <2 <2 180 <5 <0.3 5 I <2 2400 4.3 <5 
NT500-704 11000 <2 <2 210 <5 <0.3 7 1 2 3600 4.9 <5 
NT500-804 6600 <2 <2 120 <5 <0.3 3 < 1 <2 1300 3 <5 
NT1000-104 13000 <2 <2 240 <5 <0.3 8 1 2 3800 7.4 <5 
NT1000-304 12000 <2 <2 210 <5 <0.3 6 I 2 3500 5.6 <5 
NT1000-504 11000 <2 <2 170 <S <0.3 6 I 2 2700 4.7 <5 
NTI000-704 14000 <2 <2 340 <5 <0.3 8 I 2 4100 6.2 <S 
NTJ000-104 15000 <2 <2 220 <5 <0.3 9 I 2 5900 6.1 <5 
NTJ000-304 13000 <2 <2 200 <5 <0.3 6 I 2 3400 5.4 <5 
NTJ000-504 9200 <2 <2 140 <5 <0.3 ·. 4 <I <2 1800 4.1 <5 
NT-3000-5-04 Lab Duu. 8800 <2 <2 160 <5 <0.3 4 I <2 2300 4.3 
NTJ000-704 7500 <2 <2 120 <S <0.3 3 <I <2 1800 3.1 <5 
NT5000-104 11000 <2 <2 150 <5 <0.3 5 1 2 2800 4.2 <5 
NT5000-304 12000 <2 <2 190 <5 <0.3 6 1 2 3500 5.1 <5 
NT5000-304 Lab Ouu. 11000 <2 <2 180 <5 <0.3 6 I 2 3500 5 <5 
NT5000-504 7900 <2 <2 130 <5 <0.3 4 <I <2 1700 3.4 <5 
NT5000-704 8800 <2 <2 150 <5 <0.3 4 I <2 1900 3.7 <5 
Nnoooo-304 5900 <2 <2 92 <5 <0.3 3 <I <2 1200 2.6 <5 
Nnoooo-704 6600 <2 <2 110 <5 <0.3 2 <I <2 820 2.6 <5 
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TABLE Ia: Trace Elements at North Triumph Drill Site- Spring 2000 (Continued) 

M•nc•aae Molybdenum Mercury Nickel Selenium Strontium Tb8111um nn Unnlum V•udlum Zinc 
Unique •t•tlon ld RepiiC8te ld qikll . _IIIC/kc, . mclk& mclk& aiclkl. lllllk1 mctkl mclk& mclkl lilclka . mclkc 
iNT250-104 39 <2 <0.01 <2 <2 33 0.1 <2 0.2 s 4 
1

1NT250-304 120 <2 <0.01 2 <2 ss 0.2 <2 0.4 10 8 
'NT250-504 tro <2 <O.Ql 2 <2 56 0.2 <2 0.3 9 7 
INT2S0-704 62 <2 <0.01 2 <2 62 0.1 <2 0.3 6 7 
INTS00-104 140 <2 <0.01 2 <2 54 0.1 <2 0.4 9 9 
~T-500-1-04 Dup. 80 <2 <0.01 <2 <2 40 0.1 <2 0.2 6 6 
NTS00-204 200 .<2 <0.01 <2 <2 43 0.1 <2 0.4 8 8 
NTS00-304 160 <2 <0.01 2 <2 ss 0.2. <2 0.4 . 10 14 
NTS00-404 91 <2 <0.01 <2 <2 48 0.1 <2 0.3 6 7· 
NTS00-504 100' <2 <0.01 2 <2 51 0.1 <2 0.4 8 8 
~TS00-504 Lab Dup. 160 <2 <0.01 2 <2 53 0.1 <2 0.3 9 8 
NTS00-604 100 <2 <0.01 <2 <2 42 0.1 <2 0.3 6 7 
NTS00-704 170 <2 <0.01 2. <2 48 0.1 <2 0.4 9 . 8 
NTS00-804 39 <2 <0.01 <2 <2 30 0.1 <2 0.2 4 6 
NTI000-104 140 <2 <0.01 2 <2 51 0.2 <2 0.4 10 10 
NT1000-304 130 <2 <0.01 2 <2 so 0.2 <2 0.3 9 9 
NT1000-504 110 <2 <0.01 2 <2 44 0.1 <2 0.4 7 10 
NTl000-704 160 <2 <0.01 2 <2 60 0.2 <2 0.4 10 . 12 
NTI000-104 240 <2 <0.01 . 2 <2 51 0.2 <2 o.s 13 11 
NTI000-304 130 <2 <0.01 2 <2 52 0.1 <2 0.4 9 8 
NTI000-504 ss <2 <0.01 <2 <2 39 0.1 <2 0.2 s 6 
NT-3000-5-04 Lab Dup. 66 <2 <0.01 <2 <2 42 0.1 <2 0.2 6 s 
NTI000-704 16 ·<2 <0.01 <2 <2 30 0.1 <2 0.2 4 ·s 
NTS000-104 140 <2 <O.ot 2 <2 44 0.2 "<2 0.3 8 7 
NTS000-304 110 <2 <0.01 2 <2 so 0.1 . <2 0.3 9 8 
NTS000-304 LabOup. 130 <2 <0.01 2' <2 47 0.2 <2 0.4 9 10 
NTS000-504 46 <2 <0.01 <2 <2 36 0.1 <2 0.2 s s 
NTS000-704 66 <2 <0.01 <2 <2 38 0.1 <2 0.3 s 6 
NT20000-304 22 <2 <0.01 <2 .<2 24 0.1 <2 0.2 4 4 
NT20000-704 18 <2 <0.01 <2 <2 26 0.1 <2 0.1 2 4 I 



TABLE 2a: Petroleum Hydroearbons at North Triumph Drill Site· Spring 2000 

De- Toluene Elhylbenzene Xylenu c,..c,. c .. ..c,. c.,..c .. TEH(C.,-C,.) 

Ulllqtoe_llllloca kl I Repllelle ld lllllkc lllllkc lll&lkl Jlll/k& lllllkl IIICikl llllfkl 1111/kl 
NT250-104 <0.025 <0.025 <0.025 <0.05 <2.5 163 3.67 166.67 
NT250-304 <0.025 <0.025 <0.025 <0.05 <2.5 8.28 1.33 9.61 
~1'250-504 <0.025 <0.025 <0.025 <0.05 <2.5- 13.5 0.993 14.493 
NT250-704 <0.025 <0.025 <0.025 <0.05 <2.5 3090 18.4 3108.4 
NT500-104 <0.025 <0.025 <0.025 <0.05 <2.5 3.05 1.52 4.57 
INT-500-1-04 Field Dull- <0.025 <0.025 <0.025 <0.05 <2.5 7.18 0.929 8.109 
NT500-204 <0.025 <0.025 <0.025 <0.05 <2.5 0.8 0.577 . 1.377 

iNT500-304 <0.025 <0.025 <0.025 <0.05 <2.5 0.484 0.777 1.261 
NT500-404 <0.025 <0.025 <0.025 <0.05 <2.5 0.306 0.607 0.913 
NT500-504 <0.025 <0.025 <0.025 <0.05 <2.5. 2.27 1.08 3.35 
INT500-504 Lab Dup. <0.025 <0.025 <0.025 <0.05 <2.5 2.34 0.845 3.185 
NT500-604 <0.025 <0.025 <0.025 <0.05 <2.5 0.526 0.515 1.041 
NTS00-704 <0.025 <0.025 <0.025 <0.05 <2.5 11.5 0.612 12.112 
NT500-804 <0.025 <0.025 <0.025 <0.05. <2.5 3.65 0.637 4.287 
NTI000-104 <0.025 <0.025 <0.025 <0.05 <2.5 0.505 0.832 1.337 
NTI000-304 <0.025 <0.025 <0.025 <0.05 <2.5 <0.25 0.665 0.665 I 

NTI000-504 <0.025 <0.025 <0.025 <0.05 <2.5 <0.25 0.516 0.516 
NTI000-704 <0.025 <0.025 <0.025 <0.05 ·<2.5 1.75 0.844 2.594 
NTJ000-104 <0.025 <0.025 <0.025 <0.05 . <2.5 <0.25 <0.25 <0.50 
NTI000-304. <0.025 <0.025 <0.025 <0.05 <2.5 <0.25 <0.25 <0.50 
NTI000-504 <0.025 <0.025 <0.025 <0.05 <2.5 <0.25 <0.25 <0.50 
NT-3000-5-04 Field Dup. <0.025 <0.025 <0.025 <0.05 <2.5 <0.25 <0.25 <0.50 
NTI000-704 <0.025 <0.025 <0.025 <0.05 <2.5 <0.25 <0.25 <0.50 
NT5000-104 <0.025 <0.025 <0.025 <0.05 <2.5 <0.25 <0.25 <0.50 
NTS000-304 <0.025 <0.025 <0.025 <0.05 <2.5 <0.25 <0.25 <0.50 
NT5000-304 Lab Du_~~o <0.025 <0.025 <0.025 <0.05 <2.5 <0.25 <0.25 <0.50 
NT5000-504 <0.025 <0.025 <0.025 <0.05 <2.5 <0.25 <0.25 <0.50 
NT5000-704 <0.025 <0.025 <0.025 <0.05 <2.5 1.2 0.626 1.826 
NT20000-3D4 <0.025 <0.025 <0.025 <0.05 <2.5 <0.25 <0.25 <0.50 
NT20000-704 <0.025 <0.025 <0.025 <0.05 <2.5 <0.25 <0.25 <0.50 



TABLE Ja: Polycyclic Aromatic Hydrocarbons at North Trluml!ri Drill Site- Spring 2000 

Napbthaleae Peryleae 2-MelhyiiUiphlhalene ·1-Melhylaaplhaleae Aceupbthylene Aceaaphlhene Fluorene Pheunlhrene Anthracene 
UniQue Jlallon 1c1 Rep!leale ld _!111/kt _1111/kt mclkc. ... mclk& mcJkc mcJkc mclk& a'Cikc 

NT250-104 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT250-304 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT250-504 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT250-704 <0.05 <0.05 <0.05 <0.05 <0.05 0,07 <0.05 <0.05 <0.05 
~T500-104 <0.05 <0.05 <0.05 <0;05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT-500-1-04 Field 01.Jp. <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT500-204 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT500-304 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 . <0.05 <0.05 <0.05 
NT500-404 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT500-504 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NTS00-504 -Lab Dup. <0.05 <0.05 <0.05 <0.05 . <0.05 <0.05 <0.05 <0.05 <0.05 
NT500-604 <0.05 <0.05 <0.05 <0.05 . <0.05 <0.05 <o;o5 <0.05 <0.05 

.NT500-704 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 

.NT500-804 <0.05 . <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
'NTI000-104 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NTI000-304 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT1000-504 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NTI000-704 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NTJ000-104 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NTJ000-304 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NTJ000-504 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT-3000-5-04 Field Dup. <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NTJ000-704 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT5000-104 .. <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT5000-304 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT5000-304 Lab Oup. <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT5000-504 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT5000-704 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT20000-304 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT20000-704 . <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 



TABLE Ja: Polycyclic Aromatic Hydrocarbons at North Triumph Drill Site- Spring 2000 (Continued) 

Fluoranlhme l'yrene Oenz(a)lnlbnccne Chi')'Hne Dcnzo(b)Duoranlllcne Bcnzo(k)Duoranlhme Ocnzo(l)pyrenc 
Unique 1111lon ld · Rcpllalc ld 1111/ka lllllk& melka 1111/ka malkl malkl ll1llkl 

NT250-104 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT250-304 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT250-504 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT250-704 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT500-104 <0.05 <0.05 <0.05 . <0.05 <0.05' <0.05 <0.05 
NT-500-1-04 Field Dup. <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT500-204 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT500-304 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT500-404 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
iNT500-504 <0.05 <0.05 <0.05 .. <0.05 <0.05 <0.05 <0.05 

1INT500-504 Lab Oup. <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
]NT500-604 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT500-704 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 '<0.05 
NT500-804 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NTI'000-1 04 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NTI000-304 <0.05 <0.05 <0.05 <0,05 <0.05 <0.05 <0.05 
NTI000-504 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NTI000-704 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NU000-104 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NU000-304 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NU000-504 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT-3000-5-04 Field OuJ). <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NU000-704 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT5000-104 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 ' I 

NT5000"304 <0.05 <0.05 <0.05 . <0.05 <0.05 <0.05 <0.05 
NT5000-304 LabOup. <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT5000-504 <0.05 <0.05 <.0.05 <0.05 <0.05 <0.05 <0.05 
NT5000-704 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT20000-304 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT20000-704 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
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TABLE Ja: Polycyclic Aromath! Hydrocarbons at North Triumph Drill Site- Spring 2000 (Continued) 

lndeao(J ,2,3-cd)pyre~~e Dlbeaz(a,b)1athncene Beazo(&bi)Jieryleae 
u~_llatlotl ld Repllate ld 1111/111 1111/111 1111/111 

NT250-104 <0.05 <0.05 <0.05 
~1'250-304 <0.05 <0.05 <0.05 
NT250-504 <0.05 <0.05 . <0.05 
NT250-704 <0.05 <0.05 <0.05 
NT500-104 <0.05 <0.05 <0.05 
INT-500-l-04 Field Oup. <0.05 <0.05 <0.05 
NT500-204 . <0.05 <0.05 <0.05 
NT500-304 <0.05 <0.05 <0.05 
NT500-404 <0.05 <0.05 <0.05 
NT500-504 <0.05 <0.05 <0.05 
NT500·504 Lob Oup. <0.05 <0.05 <0.05 
NTSQ0-604 <0.05 <0.05 <0.05 
NT500-7D4 <0.05 <0.05 <0.05 
NT500-804 <0.05 <0.05 <0.05 
NTI000-104 <0.05 <0.05 <0.05 
NTI000-304 <0.05 <0.05 <0.05 
NTI000-504 <0.05 <0.05 <0.05 

I 

I NTI000-704 <0.05 <0.05 <0.05 
I NT3000-I 04 <0.05 <0.05 <0.05 
NTI000-304 <0.05 <0.05 <0.05 
Nn000-504 <: 0.05 <0.05 <0.05 
NT-3000·5-04 Field Oup. <0.05 <0.05 <0.05 
NTJ000-704 <0.05 <0.05 <0.05 
~T5000-l04 <0.05 <0.05 <0.05 
NT5000-304 <0.05 <0.05 <0.05 I 

NT5000-304 Lob Dup. <0.05 <0.05 <0.05 
NT5000-504 <0.05 <0.05 <0.05 
NT5000-704 <0.05 <0.05 <0.05 
NT20000-304 <0.05 <0.05 <0.05 i 

NT20000-704 <0.05 <0.05 <0.05 



TABLE 4a: Sediment Quality at North Triumph Drill Site" Spring 2000 

:lualq•e atatloll ld 
ToCal Carboa ToCallnorc. Carboa Total Ore. Carboa Gravel_"/. Saad_% Site_% Clay_"!. Matllure Depth 

Ropllcate ld m&lkl r/k& llkl m 

:INT250·1U4 lJ. .z _1).2_ <_().J_ _!lj . I.J I !I 1'6 

!INT25U·JU4 I. I 0.2 0.2 97. _U.9 1.3_ 19 78 
INT250-504 !_, 0.1 I <0.1 !17. 1.3 I.J_ 19 78 
Nnso-704 I. 0.4 I <0.1 97. 1.3 1.6 19 76 
NT501 -104 O.IS <0.1 0.8 <0.1 98.2 0.6 1.2 19 0 
INT-5C -1-04 FteldOup. 1,6 0.2 0.4 0.1 98.6 0.2 I 17 73 
NT501 -204 .5 0. 1 0.4 <0.1 98.'7_ 0.3 I (9_ 72 
NT5UI ~U4 ._1_ 0.1 I <o.l !17;1$ 0.9 1.4 19 76 
NT5UI-4U4 .9 0.1 O.IS 2.3 96.2 0.3 1.2 !8 78 
INT5uo-5D4 · 1.2 · 0.2 I 0.2 97.8 0.1! 1.3 19 77 
NT500-5D4 LabDup. 1.2 0.1 1.1 <0.1 97.5 I. I 1.5 18 0 
NT5Q0-604 0.6 0.1 0.5 <0.1 98.6 0.4 I 16 76 
NT500·704 0.8 0.1 0.7 1.7 96.3 0.9 1.1 16 75 
NT500-804 . 0.4 <0. 1 0.4 0. 1 98.4 0.4 I 17 75 
NJIUI -1 4 .2 u~ I <0.1 ':J7.4_ 1.3 1.4 19 74 
NTH~ -304 1.1 0.1 I <JJ.I _!1].5 1.2 .3 17 76 
iNTIUI -504 O.':J <0.1 0.9 <0.1 97.9 0.8 1.2 17 80 
NT lUI -704 l.:J_ 0.2 1.1 <0.1 95.7 2.7 1.6 19 0 
INTJ()(J( ·I 04 I. I 0. 1 I <U.I 98 0.7 1.2 19 0 
NT3Q00-304 1.2 0.2 · I <0.1 97.4 1.3 1.3 19 78 
NH -504 0.6 0.1 0.5 0.1 98.1 0.5 1.3 16 88 
NT- 0-5-04 . FieldDup. 0.9 0.3 0.6 <0. 98.1 1,6 1.3 17 0 
Nn 704 0.6 <0.1 0.6 <0. 98.6 .2 1.2 16 76 
N 5 104 1.1 0.1 · I 0.2 97 .I 1.6 19 58 
N' 5 -304 . I 0.2 0.8 0.2 97.6 .7 1.4 17 78 
N r5 -304 Lab Oup. 0.9 0.1 0.8 <0.1 97.7 0.9 1.4 17 0 
N 5 10-504 0.7 0.2 0.5 o. l 98.4 0.5 I lb 96 
NTS J0-704 0.3 <0.1 0.4 <0.1 98.1! 0.3 I 16 76 
NTI J00-304 0.3 0.1 0.2 <0.1 98.1! 0.3 0.8 IS 74 
l'!l_~~ ~ 1.4 .J <. !1'6.'6 u. /J 



n G 

TABLE Sa: Toxicity at North Triumph Drill Site· Spring 2000 

Ampblpocl Survival Mlcrocoa 
Ulllqae_stallon lei Rtpllcalt lei Mortadly% EC50 
N"l"2.5U· J4 .:; 149.573 mltiL 
NT250-304 10 >98684me/L 
NT250-504 3 >·98684riuz7L 
NT250-704 5 96440mltiL 
NT500-104 4 >9868411WL 
NT-500-1-04 Field Oup. I >98684mzL 
NT500-204 7 >98684mR.L 
NT500-304 15 >98684mR.L 
NT500-404 4 > 98684mR.L 
NT500-504 9 85883 me/L 
NT500-504 Lab Dup. 
NTS00-604 21 > 98684mltiL 
NT500-704 I > 98684mltiL 
NT500-804 9 >98684mRtL 
NTI000-104 13 > 98684mRIL 
NTI000-304 8 98452 mg/L 
NTI000-504 . II 82092 mRIL 
NTI000-704 9 > 98684ma/L 
NTJ000-104 
NTJ000-304 
NTJ000-504 
NT-3000-5-04 Field Oup. 
NT3000-704 
NT5000-104 
NT5000-304 
NT5000-304 Lab Dup. 
NT5000-504 
NT5000-704 

INT20000-304 5 > 98684mRII. 
NT20000-704 6 > 98684mRIL 
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TABLE lb: Trace Elements at North Triumph Drill Site- Fall2000 

Al11mlaam ADtlmoay Anet~lc Darlam &er,lll11m Cadml11m Cllromlam Cobtlt Copper Iron Lead Utblum 
Ualqae altlloa ld I Repllclte ld lllllkl lllllkl mVJct:" lllllkl mrlkt mrlkt m_l/ll& mrlkt mlllkl 1112/kr: mrlkt mrlkt 

· NT-250-1-05 9100 <2 <2 sso <S <0.3 s I 2 2900 4.3 <S 
NT-2S0-2-0S 6400 <2 <2 2SO <5 <0.3 3 <I s 1300 3.3 <S 
NT-2S0-3-05 .12000 <2 2 3SO <5 <0.3 8 I 3 3900 6.6 <S 
NT-250-4~05 11000 <2 <2 220 <S <0.3 6 I 2 3200 S.6 <S 
NT-250-5-05 10000 <2 <2 190 <S <0.3 s I <2 2400 4.8 <S 
NT-250-6-05 6600 <2 <2 140 <5 <0.3 3 < ·I <2 ·1500 3.2 <S 
NT-250-7-05 6600 <2 <2 420 <5 <0.3 4 I <2 2000 3.3 <S 
NT-250-8-0S 5600 <2 <2 210 <5 <0.3 2 <I <2 1000 2.9 <S 
NT-S00-1-0S . 9200 <2 <2 200 <S <0.3 4 I <2 2200 4.4 <5 
NT-S00-2-05 9000 <2 <2 160 <S <0.3 4 I 2 2100 4;5 <S 
NT-500-2-05 Lab Oup. 8600 <2 <2 160 <S <0.3 s I 2 2600 4.5 <S 
NT-S00-3-0S 11000 <2 <2 210 <S <0.3 6 I 2 3100 5.9 <S 
NT-500-4-05 9600 <2 <2 180 <5 <0.3 . 5 I 60 2800 4.9 <S 
NT-500-5-05 9600 <2 <2 170 <5 <0.3 s I 2 2800 4.9 <5 
NT-500-6-05 7800 <2 <2 ISO <5 <0.3 4 I <2 1900 4 <S 
NT-500-7-0S 9600 <2 <2 260 <S <0.3 4 I 2 1800 4.2 <S · 
NT•500-8-05 10000 <2 <2 270 <5 <0.3 4 I 2 2600 4.S <S 

NT-1000-1-0S 11000 <2 <2 200 <S <0.3 6 I 2 3300 5.2 <S 
NT-1000-3-05 11000 <2 . <2 200 <S <0.3 7 I 3 3700 5.5 <S 
NT-1000-5-05 9000 <2 <2 160 <5 <0.3 4 I <2 2300 4.4 <S I 

NT-1000-7-05 11000 <2 <2 210 <5 <0.3 6 I 2 3600 5.S <5 
NT-1000-7-05 LabOup. 11000 <2 <2 210 <5 <0.3 7 I 2 3600 5.4 <S 
NT-3000-1-05 14000 <2 2 210 <5 <0.3 8 I 2 4600 6 <S 
NT-3000-3-05 10000 <2 <2 170 <S <0.3 s I 2 2900 4.9 <S 
NT-3000-5-0S 8700 <2 <2 140 <5 <0.3 4 I <2 2300 4.2 .<S 
NT-3000-7-05 8800 <2 <2 ISO <5 <0.3 4 I <2 2100 4.1 <S 
NT-5000·1-0S 9400 <2 <2 170 <S <0.3 5 I <2 2SOO 4.3 <S 
NT-5000-3-05 8800 <2 <2 160 <S <0.3 4 I 3 2100 4.2 <S 
NT-5000-S-05 7700 <2 <2 130 <5 <0.3 4 I <2 2000 3.7 <S 
NT-S000-7-0S 8100 <2 <2 ISO <S <0.3 4 <I <2 2000 4.2 <S 

NT-20000·3-05 8600 <2 <2 140 <S <0.3 . s I 2 2500 4 <S 
NT-20000-7·05 5300 <2 <2 100 <S <0.3 2 <I <2 700 2.3 <S I 



TABLE lb: Trace Elements at North Triumph Drill Site- FalllOOO 

MaapDeH Mol)'bdtt111m Memory Nkkel Selealilm Straadam TllaWam na Uraalum Vaalldhtm lJoc 
~alqae atalloa lei Replicate lei ....,.. mllkR · .~. ....,.. · .~ _ltll/kl mllkl mllkl m&lkl mllkt milk!! 

NT-250·1-05 120 <2 <0.01 <2 <2 52 0.1 <2 0.3 8 6 
NT-250-2-05 32 <2 <0.01 <2 <2 33 0.1 <2 0.4 4 4 
NT-250-3-05 110 <2 <0.01 2 <2 60 0.2 <2 0.4 10 9 
NT-250-4-05 98 <2 . <0.01 2 <2 54 0.2 <2 0.3 8 7 
NT-250-5-05 64 <2 <0.01 2 <2 46 0.2 <2 0.3 7 6 
NT-250-6-05 53 <2 <0.01 <2 <2 34 0.1 <2 .·o.2 4 4 
NT-250-7-05 80 . <2 <0.01 <2 <2 42 0.1 <2 0.2 6 6 
NT-250-8-05 25 <2 <0.01 <2 <2 31 0.1 <2 0.2 3 6 
NT-500-1-05 58 <2 <0.01 <2 <2 44 0.1 <2 0.3 6 s 
NT-500-2-05 76 <2 <0.01 <2 <2 43 0.1 <2 0.2 · 7 5 
NT-500-2-05 · Lab Dup. 91 <2 . <0.01 <2 <2 44 0.1 <2 0.2 8 6 
NT-500-3-05 90 <2 <0.01 2 <2 54 0.2 <2 0.3 9 7 
NT-500-4-05 98 <2 <0.01 <2 <2 48 0.2 <2 0.3 8 6 
NT-500~5-05 83 <2 <0.01 2 <2 44 0.1 <2 . 0.3 8 6 
NT-500-6-05 64 <2 <0.01 <2 . <2 37 0.1 <2 0.2 6 s 
NT-500-7-05 40 <2 <0.01 <2 <2 46 0.2 <2 0.2 5 6 

· NT-500-8-05 58 <2 <0.01 <2 <2 48 0.2 . <2 0.2 7 6 
NT-1000-1-05 110 <2 <0.01 2 <2 so 0.2 <2 0.3 9 8 
NT-1000-3-05 130 <2 . <0.01 2 <2 Sl 0.2 <2 0.4 10 8 
NT-1000-S-05 67 <2 <0;01 <2 <2 42 0.1 <2 0.2 6 s 
NT-1000-7-05 120 <2 <0.01 . 2 <2 52 0.2 <2 0.4 10 8 
NT-1000-7-05 LabDup. 130 <2 <0.01 2 <2 51 0.1 <2 0.4 10 8 
NT-3000-1-05 190 <2 <0.01 2 <2 56 0.2 <2 0.6 12 10 
NT-3000-3-05 · 91 <2 <0.01 <2 <2 44 0.1 <2 0.3 8 7 
NT-3000-5-05 73 <2 <0.01 <2 <2 41 0.1 <2 0.3 6 5 
NT-3000-7-05 77 <2 <0.01 <2 <2 42 0.1 <2 0.2 s 6 
NT-5000-1-DS 9S <2 <0.01 <2 <2 42 0.2 '<2 0.3 7 5 
NT-S000-3-DS 64 <2 <0.01 <2 <2 40 0.1 <2 0.2 7 5 
NT-5000-5-DS 70 <2 <0.01 <2 <2 37 0.1 <2 0.2 5 7 
NT-5000-7-DS 61 <2 <0.01 <2 <2 38 0.1 <2 0.2 . 6 s 
NT -20000-3-05 59 <2 <0.01 <2 <2 37 0.1 <2 0.3 7 6 
NT-20000-7-DS 13 <2 <O:ot <2 <2 25 0.1 <2 0.1 3 3 



TABLE lb: Petroleum Hydroearbons at North Triumph Drill Site· FalllOOO 

Beau a~ ToloRe Ethylbenzeae X)'IRH c.-c,. c .. ..c,. C21..Cn TEH (C11..C11) 

Unique alation ld Replicate ld mc/lct mtt/kt mc/lct · mc/lct. mltlkt mtika mllfkt mWkt 
NT-250-1-05 . <0.025 <0.025 <0.025 <0.05 <2.5 73.2 0.665 73.87 
NT-250-2-05 <0.025 <0.025 <0.025 <0.05 <2.5 12.7 0.839 13.54 
NT-250-3-05 <0.025 <0.025 <0.025 <0.05 <2.5 4.23 0.383 4.61 
NT-250-4-05 <M25 · <0,025 <0.025 <0.05 <2.5 <0.25 <0.25 <0.50 
NT-250-5-05 <0.025 <0.025 <0.025 <0.05 <2.5 o;372 <0.25 . 0.37 
NT-250-6-05 <0.025 <0.025 <0.025 <0.05 <2.5 1.04 0.453 .. 1.49 
NT-250-7-05 . < 0,025 <0.025 <0.025 <0.05 <2.5 44.6 1.21 45.81 
NT-250-8-05 <0.025 <0.025 <0.025 <0.05 <2.5 5.82 <0.25 5.82 
NT-500-1-05 <0.025 <0.025 <0.025 <0.05 <2.5 0.855 <0.25 0.86 

' NT-500-2-05 <0.025 <0.025 <0.025 <0.05 <2.5 0.646 <0.25 0.65 
,I NT-500-2-05 LabDup. <0.025 <0.025 <0.025 <0.05 <2.5 0.66 <0.25 0.66 

NT-500-3-05 <0.025 <0.025 <0,025 <0.05 <2.5 0.579 <0.25 0.58 
NT-500-4-05 <0.025 <0.025 <0.025 <0.05 . <2.5 <0.25 <0.25 <0.50 
NT-500-5-05 <0,025 <0.025 <0.025 <0,05 <2.5 <0.25 <0.25 <0.50 
NT-500-6-05 <0.025 <0.025 <0.025 . <0.05 . <2.5 <0.25 <0.25 <0.50 
NT-500-7-05 <0.025 <0.025 <0.025 <0.05 <2.5 25.6 1.13 26.73 
NT-500-8-05 <0.025 <0.025 <0,025 <0.05 <2.5 II 0,679 11.68 

NT-1000-1-05 <0.025 <0.025 <0.025 <0.05 <2.5 <0.25 <0.25 <0.50 
NT-1000-3-05 < 0,025 <0.025 <0.025 <0.05 <2.5 <0.25 <0.25 <0.50 
NT-1000-5-05 < 0,025 <0.025 <0,025 <0.05 <2.5 <0.25 <0.25 <0.50 
NT-1000-7-05 <0.025 <0.025 < 0,025 <0.05 <2.5 0.327 <0.25 0.33 
NT-1000-7-05 Lab Oup, <0.025 . <0.025 <0.025 <0.05 <2.5 1.07 <0.25 1.07 
NT-3000-1-05 <0.025 <0.025 <0.025 <0.05 <2.5 <0.25 <0.25 <0.50 
NT-3000-3-05 <0.025 <0.025 <0,025 <0.05 <2.5 <0.25 <0.25 <0.50 
. NT -3000-5-05 <0.025 <0.025 <0.025 <0.05 <2.5 <0.25 <0.25 <0.50 
NT-3000-7-05 <0.025 <0.025 <0.025 <0.05 <2.5 <0.25 <0.25 <0.50 
NT-5000·1-05 <0.025 <0.025 <0.025 <0.05 <2.5 <0.25 <0.25 <0.50 I 

NT-5000-3-05 <0.025 <0.025 <O.D25 · <0.05 <2.5 <0.25 <0.25 <0.50 
NT-5000-5-05 < 0,025 <0.025 <0.025 <0.05 <2.5 <0.25 <0.25 <0.50 
NT-5000-7-05 <0.025 <0.025 <0,025 <0.05 <2.5 <0.25 <0.25 <0.50 
NT-20000-3-05 <0.025 <0.025 <0.025 <0,05 <2.5 <0.25 <0.25 <0.50 
NT-20000-7-05 <0.025 <0.025 <0.025 <0.05 . <2.5 <0.25 <0.25 <0.50 I 



(' 

TABLE 3b: Polycyelle Atomatle Hydrocarbons at North Triumph Drill Site- Fall 2000 

Naplttbaleae Perylne 2-Metloylnapbtbaletae 1-Metltyl .. ptbalene Aeeaapbtbylne Aenapbtbene Fluorene Phenanthrene Anthracene 

Unlqae llatloa ld Replicate lei mtlka attika mRike mRikll lllllkl mRikl lllllkR mRikl mc/ka 

NT-250-1-05 <0.05 <0.05 <: 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT-250-2-05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT-250-3-05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT-250-4-05 <0.05 <0.05 <0:05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT-250~5-05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT-250-6-05 <0.05 <0.05 <0.05 <0.05 <0.05 . <0.05 . <0.05 <0.05 <0.05 
NT-250-7-05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT-250-8-05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT-500-1-05 <0.05 <O.OS <O.OS <O.OS . <0.05 <0.05 <0.05 <0.05 <0.05 
NT-500-2-0S <O.OS <0.05 <O.OS <0.05 <O.OS <0.05 <0.05 <0.05 <0.05 
NT-500-2~05 Lab Oup. <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT-500-3-05 . <0.05 <O.OS <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT-500-4-05 <O.OS <0.05 <0.05 <0.05 <O.OS <0.05 <0.05 ·<0.05 <0.05 
NT-500·5-05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT-S00-6-0S <o.o5 <0.05 <0.05 <0.05 . <0.05 . <0.05 <0.05 <0.05 <0.05 
NT-S00-7-05 <O.OS <0.05 <0.05 <0.05 <O.OS <0.05 <0.05 <0.05 <0.05 
NT-500-8-05 <O.OS <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT-1000-1-05 ' 

NT-I 000-3-05 
NT -f 000-5-05 
NT-I 000· 7-05 
NT-1000-7-05 LabOup. 
NT-3000-1-05 
NT-3000-3-0S 
NT-3000-S-05 
NT-3000-7:o5 
NT-S000-1-05 .. 
NT-5000-3-0S 

· NT-5000·5-05 
NT-5000·7·05 
NT -20000-3-05 
NT-20000-7-05 



TABLE Jb: Polycyclic Aromatic Hydrocarbons at Nol1h Triumph Drill Site· Fall 2000 

F111enallleoe Pyrene Beaz(a)anlhracelle Clll")'teae Dea&a(b)(l•onalbeae Ben&a(k)OIIOnalbene Beua(a)pyreae 
U•lque at1tloa ld Replicate ld mllkl! --"'lffll: mllllt& me/Ill mt:/1<11 . mclltll mt:/1<1 
NT-250-1-05 <0.05 <0.05 . <0.05 <0.05 <0.05 <0.05 <0.05 
NT-250-2-05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT-250-3-05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT-250-4-05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT-250-5-05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT-250-6-05 <0.05 <0.05 . <0.05 <0.05 <0.05 <0.05 <0.05 

. NT-250-7-05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT-250-8-05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT-500-1-05 <0.05 <·0;05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT-500-2-05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT-500-2-05 Lab Oup. <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT-500-3-05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT-500-4-05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT-500-5-05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT-500-6-05 <0.05 <0.05 <0.05 <0.05 <0.05 <O:o5 <0.05 
NT-500-7-05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
NT-500-8-05 <0.05 <0.05 <0.05 <O.OS <0.05 <0.05 <0.05 
NT-1000-1-05 
NT-1000-3-05 
NT-1000-5-05 
NT-1000-7-05 
NT-1000-7-05 LabOup. 
NT-3000-1-05 
NT -3000-3-05 
NT-3000-5-05 
NT-3000-7-05 
NT-5000-1-05 
NT-5000-3-05 
NT-5000-5-05 
NT-5000-7-05 
NT ·20000-3-05 

·NT-20000-7-0S 
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TABLE Jb: Polyc:yc:llc: Aromatic: Hydrocarbons at North Triumph Drill Site- Fall 2000 

lndeno(l,2,3-cd)p)'rene DlbellZ(.,h)a•tllraeene llenzo{Jbl)jlerylene 
Unlqne alation ld Replleate ld llllfkl . m&lkl m&lkl . 

• ' 

NT-250-1-05 <0.05 <0.05 <0.05 
NT-250-2-05 <0.05 <0.05 <0.05 

I 
NT-250-3-05 <0.05 <0.05 <0.05 
NT-2504-05 <0.05 <0.05 <0.05 
NT-250-5-05 <0.05 <0.05 <0.05 
NT-250-6-05 <0.05 <0.05 <0.05 

I' 
NT-250-7-05 <0.05 <0.05 <0.05 
NT-250·8-05 <0.05 <0.05 <0.05 

,I NT-500-1-05 <0.05 <0.05 <0.05 
NT-500-2-05 <0.05 <0.05 <O.OS 
. NT-500-2·05 Lab Oup . <0.05 <O.OS <O.OS 
NT-500-3-05 <0.05 <0.05 <0.05 
NT-500-4-05 <0.05 <0.05 <0.05 
NT-500-5-05 <0.05 <0.05 <0.05 
NT~S00-6-0S <O.OS <O.OS <O.OS 
NT-500-7·05 <0.05 <0.05 <0.05 
NT-500-8-05 <0.05 <0.05 <0.05 
NT-1000-1-05 
NT-1000-3-05 
NT-1000-5-05 
NT-1000-7-05 
NT-1000-7-05 Lab Oup. 
NT-3000-1-05 
NT-3000-3-0S 
NT-3000-5-05 
NT-3000-7-05 
NT-5000-1-05 
NT-5000-3-0S 
NT-5000-5-05 
NT-5000-7-05 
NT -20000-3-05 
NT-20000-7-05 
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TABLE 4b: Sediment Quality at North Trfu~_t~pb Drlll Site- Fall 2000 

ToCal Carboa ToCallaol"l. Caii>oa Total 01"1• Coii>oa Gravel_,.-. S.ad_,.-. SUI_,.-. Cloy_,... Moslture Deptb 
lunlqae atatloa ld Replicate ld 1111/k! rlkl rlkl m 

N •.t:>u-. ·lJ:> u.~ u. U • .t <u. ~11.-' u.:> 1.1 H! 75 
NT-250-2-0S 0.7 0.6 0.1 <0.1 99.2 0.2 0.5 16 77 . 
NT-250-3-05. 2.1 ' 1.7 0.4 <0.1 96.1 2 1.9 23 74 

·25o-4-0S . 1.1 0.9 0.2 <0.1 9 ',6 1.1 1.3 19 1!0 
-250-5-DS 1.3 I 0.3 <0.1 9 ',9 0.8 1.3 19 80 
-250-6-05 o.s 0.4 0.1 <0.1 9:.9 0.2 I 17 77 
-250-7-DS o.s 0.4 0.1 <0.1 9 .9 0.2 . 0.9 16 85 
-250-8-05 0.6 0.5 0.1 <0.1 9 .9 0.2 0.9 17 74.5 
~00-1-Q_S I 0.8 _Q.2 <0.1 9:.6 0.3 1.1 17 80 
-500-2-05 0.6 0.6 .<0.1 <0.1 9 .7 0.3 1 17 76 

NT -500-2-05 · J..ab Dup. 0.7 0.5 0.2 <0.1 91!.7 0.3 I 16 76 
N ·5 -3-05 1.3 I .3 <0.1 18 0.8 1.2 19 75 
... -'i· ..4.n'i 0.9 0.7 .2 ' o.s 98.2 0.3 I I I! I 

I 

_)' -S -5-[)S !.I 0~ Q <0.1 8 0.7 1.3 I 80.5 
)' -s 1-6-05 U.7 Q.5 1,2 <0.1 9 .§ 0.3 I I 81 
I' -S lJ-7-US _ I 0.8 0.2 _!).I _ 98.1 _().6 1.3 I 79 
NT-500-1!-US 1.3 I 0.3 <0.1 97.3 1.2 l.S 21 84 
NT-1000-1-DS 1.2 0.9 0.3 <0.1 97.7 I 1.3 17 70.6 
N -1000-3-05 1.3 I 0.3 . <0.1 97.5 1.2 1.4 19 ' 74 
N' -1000-5-DS I 0.8 0.2 <0.1 97. 0.9 1.2 17 82 
N' -1000-7-DS 1.2 0.9 0.3 <0.1 97. 1.2 1.3 16 74-75 
N' -1000-7-05 Lab Duo. 1.3 0.9 0.4 <0.1 97. 1.5 1.3 16 74-75 
NT-3000-1-05 1.2 I 0.2 <0.1 97. 0.6 1.6 20 63 
NT -3000-3-DS 1.3 I 0.3 <0.1 97. I 1.4 18 80 
N '-30 :JO-S-DS 1.2 0.9 . 0.3 ' <0.1 97. 0.8 1.4 18 95 
N -30 :J0-7-DS 0.6 Q.S _0.1 <_Q.l 98.7 0.2 I 16 74 
N' -50 :J0-1-DS 1.4 1.1 0.3 <0.1 98.2 o.s 1.3 19 57 
N -50IJO-J-OS 0.9 0.7 0.2 <0.1 91!.5_ 0.4 1.1 18 78 
N. -S000-5-uS 0.8 o.s 0.3 <0.1 98.3 0.6 ' 1.1 16 98 
NT-5000-7-US I 0.9 0.1 <0.1 98.1 u.s 1.4 16 74 

NT -20000-3-DS 0.8 0.7 0.1 <0.1 98.5 0.5 I 16 75 
NT-20000-7-05 0.4 0.3 0.1 0.3 98.8 0.1 0.9 17 75 
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TABLE 5b: Toxicity at North Triumph Drill Site· Fall 2000 

Amphlpod Survival Mluotox 
Ulllque_ ltatloo Iii Replicate ld Mortality% EC50 

NT-250·1·05 8 ~IS()IS4 

NT-250-2-05 13 >98684 
NT-250-3-05 4 >98684 
NT-250-4-05 10 >98684 
NT-250-5·05 8 >98684 

' 
NT-250-6-05 9 >98684 

· NT-250-7-05 8 >98684 
JiT-250·8·05 6 >98684 
NT-500-1-05 7. >98684' 
NT-500-2-05 7 >98684 
NT-500-2·05 l..abDup. 
NT-500-3-05 4 >98684 
NT-500-4-05 I >98684 
NT-500-5-05 6 >98684 
NT-500-6-05 4 >98684 
NT-500-7-05 3 53862 
NT-500-8-05 20 . >98684 

NT-1000-1-05 14 >98684 
NT-1000-3-05 5 >98684 
NT-1000-5-05 4 >98684 
NT-1000-7-05 3 >98684 . 
NT-1000-7-05 L.abOup. I 

NT-3000-1·05 I 

NT-3000-3-05 
NT-3000-5·05 
NT-3000-7-05 
NT-5000·1·05 I 

NT-5000-3-05 
NT-5000-5-05 
NT-5000-7-05 
NT-20000-3-05 3 >98684 
NT-20000-7-05 5 >98684 



Laboratory Analytical Results 

c for Sediment from North Triumph Field, June 2001 

• Table 1: Trace Elements 
• Table 2: Petroleum Hydrocarbons 
• Table 3: Toxicity 
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TABLE 1: Trace Elements at North Triumph Gas Field- Spring 2001 

lunlqile...;stadon~ld. · 
, Sulphide · Barium . . An!moii_ta 

mglkg_ mglkg mg/lqt 

NT-250-1 <20 180 11.5 

NT-250-3 <20 250 12.3 

NT -250-3-Field Dup <20 350 18.8 

NT-250-5 <20 230 11.2 

NT-250-7 <20 390 7.2 

NT-500-1 <20 170 36.7 

NT-500-3 <20 220 14.1 

NT-500-5 <20 190 7.88 

NT-500-7 <20 220 13.8 

NT-1000-1 <20 230 12.9 

NT-1000-3 <20 200 6.49 

NT-1000-5 <20 180 19.8 

NT -1 000-5- Field Dup <20 170 4.5 

NT-1000-7 <20 200 7.32 

NT-1000-7-Lab Dup <20 190 6.24 

NT-3000-1 240 

NT-3000-3 240 

NT-3000-5 170 

NT-3000-7 130 

NT-5000-1 170 

NT-5000-3 180 

NT-5000-5 130 

NT -5000-5-Lab Dup 140 

NT-5000-7 170 

NT-20000-3 170 

NT-20000-7 110 
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TABLE 2: Petroleum Hydrocarbons at North Triumph Gas Field- Spring 2001 

Unlque_:statlon_ld 
Benzene Toluene Ethylbenzene Xylenes C..Cto Cu.C1o ell-ell TEH (C11.C31) 

mglkg mglkg rllg/kg mglkg mglkg rnglkg mg/kg mg/kg 

NT-250-1 <0.025 <0.025 <0.025 <0.050 <2.5 1.01 0.417 <3 .0 

NT-250-3 <0.025 <0.025 <0.025 <0.050 <2.5 0.5 0.5 <3.0 

f\IT-250-3-Field Dup <0.025 <0.025 <0.025 <0.050 <2.5 0.412 0.625 <3.0 

NT-250-5 <0.025 <0.025 <0.025 <0.050 <2.5 <0.250 0.443 <3 .0 

NT-250-7 <0.025 <0.025 <0.025 <0.050 <2.5 2.8 0.744 <3.0 

NT-500-1 <0.025 <0.025 <0.025 <0.050 <2.5 <0.250 0.422 <3.0 

NT-500-3 <0.025 <0.025 <0.025 <0.050 <2.5 <0.250 0.506 <3.0 
NT-500-5 <0.025 <0.025 <0.025 <0.050 <2.5 <0.250 0.341 <3.0 

NT-500-7 <0.025 <0.025 <0.025 <0.050 <2.5 1.23 0.519 <3.0 

NT-1000-1 <0.025 <0.025 <0.025 <0.050 <2.5 0.329 0.512 <3 .0 

NT-1000-3 <0.025 <0.025 <0.025 <0.050 <2.5 <0.250 0.463 <3.0 

NT-1000-5 <0.025 <0.025 <0.025 <0.050 <2.5 <0.250 0.519 <3.0 

NT-1000-5- Field Dup <0.025 <0.025 <0.025 <0.050 <2.5 <0.250 0.607 <3.0 

NT-1000-7 <0.025 <0.025 <0.025 <0.050 <2.5 <0.250 0.732 <3.0 

NT-1000-7-Lab Dup <0.025 <0.025 <0.025 <0.050 <2.5 <0.250 0.614 <3.0 

NT-3000-1 <0.025 <0.025 <0.025 <0.050 <2.5 <0.250 0.494 <3.0 

NT-3000-3 <0.025 <0.025 <0.025 <0.050 <2.5 <0.250 0.5 <3 .0 

NT-3000-5 <0.025 <0.025 <0.025 <0.050 <2.5 <0.250 0.506 <3.0 

NT-3000-7 <0.025 <0.025 <0.025 <0.050 <2.5 <0.250 0.415 <3 .0 

NT-5000-1 <0.025 <0.025 <0.025 <0.050 <2.5 <0.250 0.524 <3.0 

NT-5000-3 <0.025 <0.025 <0.025 <0.050 <2.5 <0.250 0.537 <3.0 

NT-5000-5 <0.025 <0.025 <0.025 <0.050 <2.5 <0.250 0.537 <3.0 

NT-5000-5-lab Dup <0.025 <0.025 <0.025 <0.050 <2.5 <0.250 0.464 <3.0 
NT-5000-7 <0.025 <0.025 <0.025 <0.050 <2.5 <0.250 0.482 <3.0 
NT-20000-3 <0.025 <0.025 <0.025 <0.050 <2.5 <0.250 0.893 <3.0 
NT-20000-7 <0.025 <0.025 <0.025 <0.050 <2.5 <0.250 0.465 <3.0 
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Table 3: Toxicity at NorthnTriumph Gas Field- Spring 2001 

Unlque_statlon.Jd 
.Ait)ulllnod;Sumval 

Mor.til)l~% ' .. 
NT-250-1 5 

' 

NT-250-3 9 

NT -250-3-Field Dup 9 

NT-250-5 14 
NT-250-7 2 

I 

NT-500-1 5 

NT-500-3 1 

NT-500-5 7 

NT-500-7 16 
NT-1000-1 2 

NT-1000-3 5 

NT-1000-5 10 

NT-1000-5- Field Dup 8 
NT-1000-7 4 



Laboratory Analytical Results 
for Sediment from North Triumph Field, July 2002 

• Table 1: Trace Elements 
• Table 2: Petroleum Hydrocarbons 
• Table 3: Toxicity 
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TABLE 1: Trace Elements at North Triumph Gas Field- Summer 2002 



TABLE 2: Petroleum Hydrocarbons at North Triumph Gas Field- Summer 2002 



{\ 
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Table 3: Toxicity at NorthnTriumph Gas Field- Summer 2002 

~1\lii;le <i~tiolit<tft, ~>'AlDPhlpOd•&rwlY~l _ 
1 -~ortaiD.y] ~ l - ~ - ... - • 

NT-250-1 5 

NT-250-3 13 

NT-250-5 21 

NT-250-7 18 

NT-500-1 7 

NT-500-3 7 

NT-500-5 12 

NT-501-7 4 

NT-1000-1 5 

NT-1000-3 16 

NT-1000-5 9 

~T-1000-7 9 
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